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| VULGAR, 

| DECIMAL, 

| INSTRUMENTAL, | 
| ALGEBRAICAL. 
In Four Parts. | | 


E VULGAR ARIT HMETICK, In whole} 
Numbers and Fra#ions, in a plain and eafie 


; { method. | 

Ip 15 DECIMAL ARITHMETICK, The 
| Ground and Reaſon thereof, and ics Uſe il- | 
. - luſtrated by divers Examples. 

HI. INSTRUMENTAL ARITHMETICK, 
| Performing, by Decimal Scales, all kind of Re- 
dufions (with more expedition than by Decimal} . 
Tables.) Alſo new Scales,whereby the Square and | 
Cube Roots may be extracted by Inſpection on- 
|  Iy : Both of them new Arrifices3 nothing of the | 
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like kind having been before publiſhed in any" 
Language. With the Deſcription of Neparr's | 
| Bones (according to their beſt Contrivance) and | 
the uſe of them In Multiplication, Diviſion, and 
| Extratting of Roots, | ET% & 
[1V. ALGEBRAICAL ARITHMETICK; 
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Containing an Abridgment of the Precepts of } _ 

that Art, and its Uſe, illuſtrated by Queſtions | - 

| of divers kinds. BS: 

g Whereunto is added, the Conſtruction and Ule of ie>. 
veral Tables of” Intereſt and Annuities, Weightsand | 
Meaſures, both of our own and other Countries. __ 
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TO THE 


READER. 


| feſs rhere are enough (if not 

too many) aiready extant, not 

withſtanding I have adventured 

to publiſhithis, more out of varzety then for az 

ny zeceſſity, knowing that in the peruſal there- 

of thou wilt find Gncrhing worthy thy Z4- 

bour , and what inother Books of this kind 
is wanting. 

The. whole 7reatiſe is divided into four Parts. 
The firſt contains Yulgar ARITAMETICK 
in whole Numbers and: Fraftions: And in e- 
very Rule. there are Ex:plcs for Prattice 


F ERE is preſented unto thee a ſhort 
| Treatiſe of Arithmerick, 1 con- 


added, and Qzeſt;ons alſo wrought by thoſe 


ſingle Rules: In Multiplication 1 have added 
divers Compendiums, or brief ways of Multi- 
plying, whereby Sums (having. 2 vr 3 Figures 
1n the Multiplier): may be performed, with- 
out any burthen or charge to the Memory, 
more than in ordinary. Multiplication, and yer 
no other (or at moſt very tew ). Figures fet 
down butthe Produt&t it ſelf. And in Diviſffor 


(whictvis the moſt difficult of the four Species) 


. - _ there 
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To the Reader. 


there are Five varieties ſo that every man, 


may make uſe otthat which he beſt under- 
ſtands or fancies : And 1a the working of the 
' Golden Rule, &c. I have (to exprels variety) 
made uſe ſometimes of one kind of Diviſion, 
and ſometimes of anocher. 

The Second Part contains DECIMAL 
ARITHMETICK,with the Ground and Rea- 
ſon thereof. Alſo 7ables of the Moneys, 


Heights and M.aſures, uſed in England, with 


Dire&ion: tor the making of thoſe T ables, 
and of any other. And lattly, thereare Zx- 
ampl s wrought in Decimal Numbers, 1n all 
the moſt uſual Rules of Arithmetick , and 
thoſe Zx.mpl-s are incumbered with as many 
Frafion'as can poſſibly happen in any Que- 
ion concerning Buying or Selling. 

Uato rhis Second Part there is added an 4- 
penaix containing certain Rules of Fxchanges 
with 7ables of the Feights and Meaſures of 
Forreipn Countries, compared with the weights 
and Meaſures uſed in Zondew, with an Exam- 
ple to illuſtrate the uſe of each Zable: Allo, 
There are ſeveral Tables calculated at © per 
Cent. Compauna Intereft, by which the true 
valuaticnof any Ze.fe or Annuity, or Money 
forborn ar rebated, may be eaſily known,with 
an Example ſhewing the vſe of each Table. 

The third Partis of /NSTRUMENY AL 
ARTTHMETICK, which -performeth by a 
new Artifice, by me contrived, any Queſtzo 

| Arithmetical 
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To the Reader, © I 


 Arithmetical in a Decimal way without the 


help of Decimal Zables, by which the whole 
work of Reduion 15 avoided, there bein 
certain Scales of Engliſh Money, Heights, Ko, 
Meaſures divided, and fo diſpoſed, that by 
them (by inſpeCion only) the Decimal Fradi.- 
on of either Mony, Height, or Meaſure, 
may be ſet down as exaQtly, and in leſs time 
than they could have been taken out of the 
Decimal Tables in the Second Part of this 
Treatiſe, And on the contrary, any Decimal 
Frattion,may be reduced into its proper parts 
of the integer with the ſame facility, ſpeed 
and exaAtneſs. I havealſo in this Third parc 
(the berter to illuſtrate the uſe, and.commo. 
diouſneſs of theſe Scales, a Figure whereof is 
inſerted at the beginning of the Third part) 
gone through all the moſt uſual Rzles of 
Arithmetick, giving Examples in each Rule, 
by which the Reader may plainy perceive 
what labour there is ſaved by uſing the Scales, 
the whole work of Redut#:0z being taken a- 
way, and the Fradion immediately ſet down 
at firſt view, without ddition; or being al- 
ready ſet down, reduced to the known part of 
the Zzteger, without Subſtr ation. 

Unto theſe Decimal Scales, | have now 
added Two other Scales, for the Extrat#tion of 
Roots ; By the one you may find the Roae of 
any Number the Square thereot being giveng 
Or, if the Root be given, you may find the 


Square Number anſwering thereunto, and 
A 4 | tharx 


To the Reader. 
that by inſpeQtion only, without the. help of 
either Pez or Compaſs —And as this Line doth 
for extracting the Square Root, the other doth 
the like for the Cub: Root, 

And to make this Third, part of /nftrumez- 
tal Arithmetick , yet the more complear, 1 
have more largely (than in the former Zazti- 
0x5) inſiited upon the Deſcription and Uſe of 
Nepairs, Boxes; largely treating of their 1//e 
in. Multiplication , Diviſion, and Extrattion 
of Square and Cube Roots, And laſtly, 

The Fourth Part containeth an AB RIDG- 
MENT of the PRECEPTS of ALGEBRA, 
firſt written in French by Fames de Bilh., a 
Tranſlation whereof came to my hands ſome 
years ſince; In the peruſal whereof, finding 
the Precepts very plain and calie, and conſide- 
Ting that We have but very little of this kind 
of Arithm:tick in our Engliſh Tongue, have 
adventured to inſert it here as a Fourth. Part, 
thereby to make this Work the more compleat; 
unto which Tranſlation there is turther. added 
divers Q#eſtions of good conſequence, which 
were not in the Orizizal, as by comparing 
them together may appear. 

This Treatiſe thus finiſhed, 1 freely offer unta thee, 
deſiring thy friendly acceptance, and pardon fas ſuch 
faults as may poſlibly. have eſcaped the Preſs, or my. 
ſelf, and in ſo doing thou wilt encourage him, who is 


4A Friend toall that are 
Hathematicallyaffetted, 


William Leybourn.. | 
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Land, Dialling, or the like; Either at their own 
Houſes , his Habitation, or ſi:ch other convenient 
Place as the Party ſhall dire, the Author hereof will 
be ready to attend them at times appointed. 

Alfo, if any Perſons would have their Land, or 
any Ground for Building Surveyed, , or any Edificeor 


Building Meaſured, either for the Carpenters, Brick- | 
layers, Plaiſterers, Glaſters, Foyners, or Maſens Work, | 
he is ready to perform the ſame either for 1/aFer- | 


Builder or Workman . 


Likewiſe, If any defire to have about his Houſe | 
or Garden, any kind of Sun-Dial, or Dials, of what Þ 
kind ſoever, either fixed or movable, he will prepare |? 


or make for ther ſich as they ſhall deſire. 


You may hear of him at the Houſe of Mr. wat : 
Hayes, at the Croſs-Daggers in More-fields, nextaBor | 


to the Popes-Head Tavern, who makes and ſeclleth all 
ſorts of Mathematical Inftruments; Alſo, At Mr. 
Robert Mordens at the ſign of the Atlas in Corn-hill , 
near the Royal Exchange London , where you may 
have the beſt and newelt Globes of all Sizes, Maps, 
Sea Plates, and other Mathematical Inſtruments. 


FINIS. 


ADVERTISEMENT.Þ| 


F any Gentleman, or other Perſon, deſire to be [ 
in{trued in any of the Sciences Mathemarical ' 
as Arithmetich. Geometry, Aſiron«my,the uſe of the - 


the Globes, Trignometry, Navigation, Surveying of | 
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The Firſt Part 
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NUMERATION. 


D, U MERATION., is accounted the 

Firſt Part of Arichmetick.and it is 

to know how to read a Sum of fts 

gures expreſled in writing; or to 

| -= 2 down anySum to be expref- 
&& ſed. 

L Tothe doing of which there are 


— four things neceſlary. 

Firſt, To know their Number, which is Nize. 

Secondly, Their (pes, which are 1. 2. 3.4. 5-6. 7: 
8. 9. Of which the fictt roward the left handever ſig- 


nifieth Oze , the ſecond Two, &c. | 
B CT hiraly, 
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Thirdly, To know the value of thetr places. 

L+ifily, How their. proper ſinification is altercd 
thereby | | 

The wvalxe of their places is thus, When two, 
three, or more figures ſtand in one Sum, that is 
without aiiy Point, Li;zze or Comma betwixt them, as 
32: , that place next the right hand where the figure 
1 ſtandeth, is called the place of Unity, or Unes, and 
the Egure 1 ftandeth in that p'ace only for oze., and 
the figure 2 when itis ound in that firſt plzce ſtands 
on:'y for wo; andthe like of the reſt. 

But in the Sum 321, above expreſied, the figure 
2 is in the ſecond place, and every | lace contains the 
value of that place before towards the ripht hand ten 
times , and therefore the figure 2 doth not ſignifie Two, 
but (in this ſecond place) ten times two, that is Twer- 
fy. And ſo the figure 3, if it had beenin that place 
had ſignified ten times Three , ther is Thirty ;, but being 
here in the third place, it ſi2nifes ten times Thzrty, that 
is Tkree hundred. And lo the whole Sum 321, is to be 
read: Three hundrd iwenty aiid one. 


It is herety ſeen . how their proper fignificatiors, 
which were Tree, two, and Oe, are altered by being 
thus placed, and the Sum, which otherwiſe had been 
but S:x , is Three hundred twenty one, as be:ore. 


In like ſort if there Þad been more p'aces , as Seven, 
the value is quite through increaſed ten times , by be- 
ing a place bound rowards the lefc hand; as in the 


Sum 1111 111 The fig're 1 in the ſecond place 
ſtards for ten times one (that is Tezx,) in the third, 
for ten times ten{( which is one Hurared, (in the the fourth 
{or T.n kxrd ed, (which is called One Thoulſand,) in 
the fifth, ſor tcn Thouſand, in the ſixth, for tentimes 
{en thouſand, (wiich is Oze kundred thouſand) in the 
CREE 


NUMERATION. 3 
laft (here the'iſeventh) place, for Tex hundred thou- 
ſand, which is called a 4.ll:on: and fo on, if there 
were more places, obſerving the ſame order. 

Now to read this readily, make a prick overthe 
place of Unity, another the third from it, and over 
every third ſtill towards the left hand , for ſo thoſe 
points will be over the places of Unites , Thonſands 
and Millions; and ſo beginning It the laft, that is, at 
the leſt hand ; read One Million , and becauſe the three 
following towards the right, lignifte properly One hun- 
dred and eleven , but the prick be:onging to chem is in 
the place of thouſands, call chem One hundred and 
eleven th:uſand , and the three remaining b-ing under 
the point: over Unity, ſigni: c only One hundred and ele- 
ven ;, and all three points read toverver in one ſum, is 
Ont million, one hundred and elcven T houſard. one hundred 
and eleven. | 

In like manner, if this number 73598524, were gi- 
ven to beread (according ro former directions) make 
a prick over every third higare , beginning with the 
firft figure towards the right hand, (which is the place 
of Uzity) and then will your number ſtand thus, 


73598624 


Then for the ready read:ng thereof (becauſe the 
third prick hgaiftiecth Afitrons) call all the figures ro: 
wards the lefr hand, ſtanding from that prick, Milli- 
ons, which in this example are & and 3 , ſo then this 
number contains 73 Atſhions, 595 Thouſand , 6:4 


Stx bundred twenty four , Which in words at Icnoerh 
we read, Sev:ndy thre: 1M llinns, fivs hundr: 4 nincty 
eight thouſand, ſix bun4ed twenty þ a 

Let chus much ſuffice concern ng the plicing of 
large numbers, for the ready reading of them, only 
take theſ2 four T atlc; 


fo'ow ns, for lt ftratioii of 
B 2 what 
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a NUMERATION. 
what hath been hitherto delivered in words, the ve- 
ry ſight whereof is better than a whole Chapter of 
information. | 

The firſt Table is thus to be read} Ore.in the firſt 
place, ſignifies Ore. One in the ſecond place, ſignifies 
Ten. One in the third place, ſignifies a hundred, &c. 
aSin the Table. 

The ſecond Table is thus to be read? In this Table : 
you ſhall find the laſt number thereof to conſiſt of | 
theſe figures, 357.846.903 with a point or a comma be- 
twixt every third figure , for diſtinction ſake, and al- 
ſo every three figures in their order are conneCted 
together with this xAA brace , which denominates 
the places of Afillions, Thouſands, Hungreds , ſo that 
the laſt number of this Table will evidently appear 
to be 357 Millions, 846 Thonſands, go; Nine hundred 
and three. 

The third Table] is only certain rows of figures, ſet 
together , and orderly diſpoſed, having the ſignifica- 
tion or reading of the ſame Numbers in words at 
length to them annexed, and is only inſerted for the 
better ſatisfaction of ſuch as ſhall doubt whether they 
perfeCtly underſtand what hath been before taught. 

The fourth Table? Is much like the ſecond, only it 
conſiſteth but of one number and extends three pla- 
ces farther then the greateſt number in the {econd 
Table doth: viz. to twelve places; which figures 
are thus to be read, 736 Millions of Millions, 842 
M lions, 708 Thouſand, 645 Six hundred forty five. 


(l. Table.) 
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NUMERATION, 


(III. Table.) 


a1 j3 (eight. 

© 2:54 (fifty four. 

== 31762 (ſeven hundred fixty two, 

«.. 43483 (three thouſand four hundred eighty three, 

© 5[97 7621 (ninety ſeven thouſand, fix hundred twenty one, 
= 6,243794 (two hundred 43 thouſand 7 hundred g4, 

749507 (eight milliens, 549 thouſand 8 hundred and 7. 


S 

£37 

S g $7316248 (fifty ſeven mil. 3 hund. and 16 thouſ, 248, 
A 9 


lace 


35784c983 (three hundred fifty ſeven millions, 4eight 
(hugdred 46 thoul. ghand, $3 


CHIL. Table.) 


hundred- 

: _ Cmillions of millions 

6 : 

8 hndred | 

FI _ | Cmillion 

2 

7 | hundred g 

O F: ten | Crhouſands 

Q 

- ded | | 
-- cn "Ck undreds | 

bf | 
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Addition. 
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Addition. 


DDITION, is the colleQ'ng or gathering 
together of two or more ſums, c.ther of one 
or of divers denominations; into one ſum, 

which is called the [_ Aggregate] | Total]Jor[ G ofs_ ſum] 

In Addition of Numbers of one denomination, the 
order is, to fet the numbers to be added oe direaly 
under the other; that is to lay, Unites under Unztes, 

Tens under Tens, Hnmndreds under Hu;:dreds , &c. 


1he Rule. 


Having placed your numnvers to be xd ied in duc order, 
one under azother , draw a line underth m , and begin at 
the lowermoſ# fizure toward. your right bend , an14 add 
chat ta the next figure above , and the ſum of them to the 


next figure above that ;, proceeding in this order , till yor 


have add:d the whole line together ; wh'«1 when you have 
done, conſider how many tens are contain:dinth t lene ; 
and f.r cyery ten, keep 6ne Unite in your mind to ve at 
ded to the next row; but if there be anyodd DO gits, y:u 
mnt ſet them beneath the froak, juſt und r the line you :d- 
ded togcther ; Having this fini hed the addition of oe lin, 
proceed t0 the next ; and from thence fo the third ;, 41d 
ſo forward, be there never ſo many. The cxamp! 'cs fo 
lowing will make this plain. 

E vample 1. Let the numbers given to be added to- 


Feeune be 7832 , 5609, 376, 3547, having thus pls- 
B 4 ced 


ADDITION. 

them in order one under another, as in the Mar- 
gine is done; draw a line under 
them, then begin your Addition, 
at the lowermoſt figure towards 
your right hand ; Saying 7 and 
61s 13, and 9 is 22, and2 1s 
24: Now (becauſe in 24 there 
is two tens, and 4 remaining) I 
place the 4 under the line, and 
carry the two tens to the next 


& 
A 


9 WG Thouſands 
av & wHundreds 
>  o w Iens 
El v Unites 


carried and 4 makes 6, and +7 
makes 13, and $ makes 16; in 
which row there is but one ten 
contained, and 6 remaining, which 6 [I ſet under the 
line, and carry the ten to the next row of Hundreds, 
ſaying, 1 that I carried and 5 makes 6 and 3 makes 
9, and 6 makes 15 , and 8 makes 23, in which 23, 
ten is contained two times, and 3 remaining ; the 3 
I place under the line, and carry the twotens tothe 
next row of Thouſands, ſaying, 2 which 1 carried and 
8 makes 10, and 5 makes 15, and 7 makes 22,1in which, 
ten is contained rwo times, and 2 remaining; which 
2 I ſet under the line, ard becauſe there js never ano- 


Mo 
to 
Va 
ol 
+> 


ther row to be added (to which I ſhould carry the 


two tens) 1 therefore ſet 2 down alſo under the line 
towards the left hand, as you ſee done in the mar- 
gine : So the total or groſs ſum of theſe numbers, be- 
ing added together, 1s 22364. 


Example 2. 4A Man hath in hu Orchard 136 Ap- 
'ple-Trees, 76 Pear-trees, lo7 Cherry Trees, and 36 
Plum:Trees, and he deſues reaaily to knew how many 
Trees ke hath in all. 

Place yore numbers one under another, as 1n the 
m:rgine, and then begin to add them together, at 
your 
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row of Tens; Saying, 2 which I 


f 19, and 6 make 25 ; place 5 un- 
der the line, and carry 2 to the 

7 next row ; Saying, 2 and 3 is5, 
J and 7 is 12, and 3 is 15, place 
7 5 under the line, and carry 1 to 
5 the next row; Saying, 1 and z 
Zis2, and 1is3; which 3 Iſet un- 
z der the line, and (becauſe there 


? ADDITION. 
{ your right hand, Saying, 6 and 9 make 13, aud 6 make 


Apple-trees 136 
Pear-trees +476 
Cherry-trees 107 
Plum-trees 36 


Trees in all 3 55 | 


$ was no tens contained in that line, therefore) the 
F total is 355, and ſo many Trees are in the Orchard. 


_ Other Examples for Prattice, 


95432 -$41 9161 

76100 19836 "23's 
2570 23 TA 

832 I107 op 9 

Total 174934 Total 34z7 Total 9477 


Addition of Numbers of divers Denommations. 


I. Addition of Engliſh money. 


The moſt uſual Coyns uſed in England are Pounds 
Shillings, Pence, and Farthings, of which 


4 Farthings 1 Penny 


12 Pence (make) 1 Shilling 


20 Shillings 3 Pound 
For a Farthing we uſe 9. 


d. 
thus Cha-Ss. 
ractred. 

li. 


THE RULE. 


30 


In the Addition of Numbers of divers denominations ® 
this order 1s to be obſerved, viz. Place all numbers of 


TY 
a 3g? 


78: 
os 
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the ſame derom: nation one direltly unaer another , as b; 
Pounds under Pounds, Shillings «der Shillings, Pence 
under Pence . and Farthings «under Farthings. Then + 
draw a line under them, and begin your Aadition with the \ 
leaſt denomination firſt, Obſervicre how many times the | 


n:xt greater cenommatien is contained im that leaſt : aid 


$+ \ 
F 

39 
Neſs 
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for evi; time carry one u.:tte to the next denomination , © 
[ ad : : : 2 
a vefore you didrhetens, ſetting downthe remainder , if 


any ve; Then ad.,ng the next denoninationtogether , tak: 


bots 7 
2 

K+; 
«7 a 


norice how many ti ies th next greater denomination 15 | 
Contai,.ed .;; the bifſ'r ; carrying for every time one to the || 
next greater der:0;11nation. Thus proceeding till you | 


have gone over all the denominations, be they never fo 
many. 


Example 1. Let the numbers to be added together 
be 37]. 165. 94.34. 210.95. 


6-6 a. 4 84.19. 131. 12s. 04.249. 
37 :- 16 3- Place the numbers as in the 
21 og. 8. 1 margine, draw a line urder 
2 13-9 2 them, and begin with the leaſt 


———— denomination (which in this 
"= 19 -:-:3 2 cxample is farthings ,) firſt, 

Saying, 2 q. and 19. 1s 3 q. and 
3 9.is 69. which is ane peny and 2 q. remaining; which 
2 q. I place under theline, and carry the one peny to 
the next row, which is the place of pence; Saying, one 
penyandg 4. is 104. and 8 4d. is 18 4. which is 1 s. and 
'. d. (New againſt the 8, mak: aprick with my pen, for 
my better rememberance ; to ſion:fie, that there 15 one fhul- 
ling to be carried to the place of ſhillings,) then go on and 


ſay 6. d. andg.d.is 15 4. which is 1s. and 3 4. ay 
| ore 


" 


” cauſe that is the laſt number)l ſet down the odd 3 d. 
$ under the place of pence, and (being | find two pricks 
"224 in the line oi pence, thereforc) I carry 2 5. to the 


place of ſhillings, ſaying, 2 5. which I carried, and 12 
S. 1s 14 I. andg s. is23 5. whichis one pound and 3 s. 


] remaining, | makea prick againft 9, and going on, fay, 


3 5. and 16 s. is 195. which (being there is no more 


= numbers to be added, and being allo leſs than 20 5.) [ 
2 fet under the line, and finding one prick in the line of 


ſhillings, 1 theretore carry one to the place of pounds, 
{aying, one which I carried and 31is 4, and 1 is 5, and 
7 is 12. Set down the 2 under theline {as in addition 
of numbers of one denomination) and carry one to 
the next row; Saying, one that I carried and 1 is 2, 
and 2 1s.4, and 3 1$7, which being the laſt 1 ſet down, 
and fo the total or groſs ſum is 72 1. 19 5. 34. 24. 


Example 2. Let the numbers to be added be 2g /- 16 
s. 84. 321. 175. 94 $11.135. 114. an{let it bere- 
quired to find the total or groſs ſum. Here in this 


Example the leaft denomina- 


tion is pexce , therefore I begin 7: s. d. 
with them, and ſay, 11 d. and 2g 16 8. 
o d. is 20d. which is 1.5. and 8 d. 232-19 '9. 
make a prick againft the 9, and $+--- 12 11 


—— 


fay 84. and84. is 16 4. that is 
1 Fs. and 4 d. make a prick a- 1:44: 0 4 
gainfſt the 8, and fet down the 

odd 4 d. Then (becavſe there are two pricks in the 
line of pence) you muſt carry 2 5. to the p'zce of ſhil- 
lings , Saying, 2 s. which I carry and 139. 1s 15 S. 
and 17 s. is 32s. which is 1 /z. 12 s. make a prick 
againſt 17,'and fay i2 s. and 16 5s. is 28 Y. MaKe a 
prick againſt 16, and (becauſe there is no more num- 
bers to be added) ſet down the odd 8 5. unter ſhil- 


lings, ard (being there is two pricks in the line of 
ſhi incs) 


ADDITION. — 


1] fore againft 9, 1 make a prick with my pen, and (be- 


12 ADDITION. 
Ih.il;ngs) carry 2 to the place of pounds, faying, 2 


a'd 11S 3, and 21s5, andg is 14, ſetdown, and | 


Carry 1 to ine next |:ne, and lay 1 and Sisg, and 3 is 
12, and 2 is 14, waich (becauſe it is the laſt) you 
ſer down, ſo is cae total or groſs ſum, 144 15.85. 4 d. 


Other Examples for Praftice. 


ls. s. a. q. bs. s. d. 
29 18 7 3 36 2 8. 
G3 II 3. A NS 
229 4 O a. 05 - 366 9. 
3 7 IO F. 6 2 s 
226 I 8 Z t0z:-.2 - 


Ul. Addition of Troy-weight. 

Troy-weight is a weight uſed in England, by the 
which is weighed, Bread, Gold, Silver, Pearl, &c. the 
molt uſual denominations of which weight are Pounds, 
Ounces, Peny weights, and Grains; of which 

24 Grains 1 Peny-weight\, eZ pw. 


"IM 


lib. 


20 Peny-weight C make? 1 Ounce 


thus chara 


22 Qunces ' x Pound 
for a grain we write gr. 
The Addition of Troy-weigbt (and conſequently of 


any other weight or meaſure whatſoever, either Do- 
meſtique, or Forreign) differeth nothing at all from 


the Addition of Engliſh Coin laſt taught, if the affi- 


nity of one denomination to another be firſt Rory ; 
LOF 
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Ip. 
S with the leaſt denominati- 7 
on firſt,v:z. Grains,Saying 6-09-00 
3 


ADDITION. i 


J for whereas in Money, becauſe 12 d. make 18. you 


therefore obſerve how many twelves there are in the 
addition of your pence, and for every 12 you add one 
ſhilling to the place of ſh.lings, ſo inthe addition of 


s Troy-weight , knowing that 24 gr. make one peny-. 


w:;:ht, you muſt therefore in the addition of Grains of + 
Troy-weight , oblerve how many times 24 you find in 
your line of Gratns, and for every 24, carry one to the 
place of peny-weights ; likewiſe, in the addition of pe- 
ny-weights, you muſt conſider how many times 20 is 
contained in yourline, and for every 20 carry one to 
the place of ources, (becauſe 20 pany-weights make 
an ounce.) Alſo in the addition of Ownces Troy, you 
muſt obſerve how many times 12 you find in your line 
of ounces, and for every 12 carry one to the place of 
Pounds z Then laſtly, Add your Pounds together , as 


numbers of one denomination. 


Exemple. Let the numbers to be added together 
be 7 1b. 11 o#. 13 pp. 19gr. 61b ou. 16 pw. 19gr. 
3 lb. 7 ew. 9 pw. 6 gr. Place your numbers as in Addi- 
tion of Money, each under orher, according to their 
reſpective denominations , as in the margine - then 
draw a 'ine under them ; 
and begin your Addition ou. pw. gr 
TR 


6 gr: and 1987. is 25 gr. 07: 09-06 
which is one peny- weight = 
and one grain, make a 18-02-34 20 
prick againſt 19, and car- 

ry the odd grain to the number above , ſaying, 1 gr. 
and 19. gr. is *O gr. Which (becaule it is lets than one 
peny weight) 1 tet under the line, then finding one 
prick in the line of grains, (I therefore) carry one to 


| the place of peny-weights , ſaying 1 and 9g 1s 10, 


and 16 is26, which is one ounce , and 6 pip. make 
a 


rp , 
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14 ADDITION 


a prick againſt 16, and fay 6 2nd 13 is 19, which | 
' (being leſs than an ounce) ſet under the line , then 
ſor the one prick, earry 1 to the place of ounces, fay- # 


ing 1and 7 158, and 7 is 15, Which is one pound and 3 
ounces, make a prick at 7, and fay 3 andiiis 14, 


which is one pound and 2 ounces, ' make a prick a- | 
gainft 11, and ſet down the 2 ounces, and for the 2 | 
pricks carry 2 pounds to the place of pounds, ſaying | 


2 and 3 is F, and 6is 17, and 71s 18, which ſet un- 
der the piace of pounds, fo is your Addition ended, 
and the ſum is 18 1b. 2 ou, 19 pw. 20 gr. 


Other Examples for Pratlice 


Ih. ou. ew. F£&r. lb. os. pw. gr. 


32 Sg. I: 0 210 7: IT 
1: 6 9. SS; O 5 
34 6: 48-0 © :-0 19 8. 
© I0 4 7 64 2 19 


10 16 Ig 


mm 


94 3 " . 
II. Addition of Avoridupois little weight. 


There is another kind of weight moſt commonly y- 


ſed in England, called Avoridupor lirtle waight, by which 


is weighed all forts of Wares or Merchandize, Garbla- 
ble, as Sugar , Pepper ,, Coves, &c. This weight is 
commonly divided into theſe denominations, Pomnds, 
Ounces aud D-ams., of which | 


ny a | has: wan?) 4 
16 Ocnces Pound / lb, 


For a Dtam we write &-. 


JADDITION. 15 


In the Addition of Avoirdupors-weight , you muſt 
pbſerve the very fame merthovd and order as in Afo- 
'- Ficy and Troy-we'ght, having due reſpect to the quan- 
3 Wicy of the denominations ; as inthe Addition of dr:»>s 
t» Mo make a prick at eve y 16, ſetting down the re- 
i= Mnainder. and {or every prick carry.ng an unite to the 
2 Me:it place. The preceding Ru'es being ſo cop ous 
8 ſn this particular, 1 ſhall forbear to make any verbal 
1- lluftration'; but only give you ſome Examples ready 
); rrovght , together with the .moft uſual parts into 

hich. the Werghts and Meaſures now uſed in Tng'.und 

are divided ; which to the ingenious will be ſufficient. 


Exampies of Addition of Aoirdvpois little weight. 
I; b. on. dr. 


12 it.- oq 006-1. 
76.- 08 F3:-;:-- Of ---OQ. + Bl 
32-166... 0 OG... ' 03 O09. 
QI O7. Il3. 10 OO OO 
32 --.-19-;-- 7 QFg.-- oy. ay 
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IV. Add.tion of Avoirdepois great Weight. 


There is a weight commonly uſed in E7g/and, by 
} which is weighed all commodities that are {o!d by the 
\ EW bundred, as Cirants, Worll, Fleſh, Butter, Cheeſe, and 
| FWthe like, the which hundred weight containeth 1 12 
; pounds, and the hundred weight is divided into Quar- 
ters, Pounds and Onnces, 1o that 
16 Ounces_ C1 Poundq Je&c lb. 


28 7 OT 1quarter ofaC.>< qr. 


4 Quarters C1 Hund. weig. 
| For an Ounce we write 0s. 


Mo On ner, gt, 


16 


Examples of 
—_ - 
37 - 03. 
O9 OI 
33. O2 
IO OO 
I2 0O©3. 
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ADDITION. 
10nof Avoirdupois great Weight: 


GC. gr. lj. on. 
OF... Ot - 07 -. of 
03. -O2 _ 18, o6 
0 ot os ©8 
T1 O03... 04-: 00 
o6 ol 1o @af5 
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I might farther proceed to give you Examples of 
Addition of common Engliſh Meaſures, viz. of Long 
meaſures, Liquid meaſures, 2nd Dry meaſures, as alſo of 
Time, motion, &C. but the preceding Examples being 
of ſufficient extent, I ſhall forbear tro trouble either 
my ſelf or the Reader with that which I conceive ſu- 
perſluous : Only, before I leave Adavtion, I will give 
you a brief view of the' moſt ufual Meaſures uſed in 
Evgland, which take as followeth. Aud 


V. Of Liquid Meaſures 


Liquid Meaſures are thofe by which all forts of | / 


Liquid ſubſtances are meaſured, of which, (according 


ay 


tothe Statute of 12 Hen. +5 chap: 5.) a Pint is the leaſt, | 2 
from which the greater Liquid meaſures are deduced, 
according as is expreſſed in the Table following. 


2 Pints 

2 Quarts 

2 Pottles 

8 Gallons 

9 Gallens 
10 } Gallons 
2 Firkins 

2 Kilderkins 
42 Gallons 
63 Gallons 
2 Hogfheads 


2 Pipes or Butts } 


i te ct. 


1 1 Quart 


1 Pottle 

1 Gallon 

t Firkin of Ale, Sope, or 
t Firkin of Beer (Herrings. 
i Firkin of Salmon or Eels 


* x Kilderkin 


1 Barrel 
i Tierce of Wine 


1 Hogſhead 


i Pipe or Butt 


{1 Tun of Wine He 


VI. Of 


f 


ADDITION. it 
VI Of Dry Mcaſures, 
Dry Me ſures are thefe by which «ll kind of dry 


ſubſtances are meaſured, az or, Sait, Coles, Sand, 
&-c. of waich a {nt is the leaft. 


2 Pints 1 C1 Quart 


2 Q :arts { 1 Pottle 

2: Pettles | 1 Gallon 

2 Gallons z# v ; 1 Peck 

4 Pecks e=9 1 Buſhel Land Meaſure 
5 Pecks E | 1 Buſhe! Water mealure. 
83 Buſhels 1 Quarcer 

4 Quirters | i Chaldron 


5 Quarters } {i Wey. 


VIL. Of Long Meaſures. 
Long M4 aſure is that by which is meaſured Clth, 


Land, Bord, Glaſs, P wvement, T -peſtry, &c of winch 
meaſures (according to the Stat.te o: 33 Ed: 1. and 
25 EL.) a Barly Corn 1s the leaſt. So that. 


3 Barly Corns 1 Oy Inch 

2 Inches | | 1 Foot 

2 Foot 1 Yards 

3 Foot 9g Inches | b Ell 

6 Foot E : 1 Fadome 

5 3 Yard, or 16; Foot 1 Pole or Perch 
40 Percnes | 1 Furions 

8 Furlon:s J LiEngilh mile. 


VIII. of Time. 


Time conlifteth of Tears, Moneths, Weeks, Days, 
Hours and Afmnutes. So thar. 
'$ 69 Mi- 


 un$ ADDITION. 


60 Minutes 1 Hour 

24 H-urs 1 Day Natiral 

7 D-ys YL /1 Week 

4 Wecks = }1 Moneth of 28 days 

13 Moneths, one day 1 Year fs 
6 hours. i 


IX Of Apothecaries Weight. 


The Weights uſed by Apothccaries are Grains, Scrn- Þ 
ples, Drams, and Ounces, of which. : 


20 Grains 1 Scruple | J $ 
z Scruples 1 Dram $3 
8 Drams ) make) 1 Ounces (thus charact. 3 

12 Ounce 1 Pound (th 


By help of theſe Tables, and the rules and cautions 
before expreſſed, any Man may make Addition of any 
ofthe above-ſaid meaſures one With ancther, and 
therefore | ſhall forbear to ituſtrate them by Exam- 
ples, but leave them toevery Mans oiwn praftice, and 
thusI conclude Addrtton.. 


The PFreof of Addition. 
Having p'aced you numbers in order, and added 
them together, and ſet the Total under the line, cut 
off the upper number by drawing aline with your Pen be- 
twixt that and the others, then add all the numbers toge- 
ther except the ungermoſt, and ſet the Total of them un- 
der the 7 otal before fourd ; then add this laſt Total, and 
the firſt number which you cut off with your Pen toge- 
ther, and if the ſum of thoſe two numbers be equal with 
your Total ſum jirſt found, then is your work right, 0- 
therwiſe nit. | 
Example. In the firſt Example of whole numbers 
the ſums to be added were 7803, 5609, 376, and 
$547, theſe numbers placed in due order, and added 
together, the total or grols ſum of them is 22364, 
now to prove whether this Total be true or 
not 


not, | cut off the uppermoſt number, (to wit 78 32) 
with a daſh of the Pen, and 1 


add the other thre: numbers 7832 
together , name'y, 5609, 376, D—— 
and 8547, and the Total of them 5609 
1s 14532; Which number being 376 
add:d to 7332 (the n:mber 8547 
cut off) the ſum of them is mmm 
22364, exatly aprecing with firft Total 22 36654. 
tie Total firſt found , clearly e- _ 


videncing that the Additiun was laſt Total 14532 
tru'y performed: but if they = 
had difagreed, then the work Proof 22364 
had been erronecus. - The like 

courfe muſt be taken {or the proof of thoſe ſums 
which have different denominaticns, as in Money and 
Weight , as by the examples following will appear. 


— 


Other Examples proved 
1 Example of Money. 2 Example of Troy. Weight. 


5 4.0 6 lb. ou. pw. gr- 

$7. -46-9.--::4 32 9. 138 

TE oo 17. -41::-0-:--0 
i312 9g 2 3 4. S..-15 - 10 

- 10:49 

1 Jeadl72- 19. 9-2 -—— 
ATR = — 94 Z 18 18 
2 tel 3c; 2 4-9 61 6-::-- A 
Proof :92 - 1 © 5-2 04: -.43-- 18 a8 


There are other ways to prove Adaition , by caſting 
away all the zines in the number of one denomination, 
and of all the rmelves,, rwenties, and nines, in pounds, 


ſhil'ings and pence, &c. but ths as the moſt certa n 


and eafte | imbrace; and thus much for Addition, and 
the proofthereof. G3 SU 3- 


ADDITION. 9 


SUBSTRACTION. 
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UBSTRACTION is the taking of one 

or more {meal] fums out of a greater, as 7 . 
| out of 12 5s. or 37 [z. out cf 1004; or 137 
> toot out of y83 ſoot, .and the like. 

As in Addition, the ſums to be added may be either 
of one, or of divers denominations ; fo likewiſe they 
may be in Swſtrattion, and the manner of placing 
them is the fame; for you muſt fer-Unzes under V- 
aities, Tens under Tens. Hundreds under Hundreds, &c. 

Ex.umple i. Of Subſtrattion of numbers of one de. 
nomination. Let it be required to Subſiratt 234. out of 
956. Place the numbers one un- 
'Nember given Fu der the other as you ſee done 
Number to be in the Margine, draw aline un- I j; 
ſ.bfratted $ ©? der them, and begin with the A 
rſt Ggure towards your right I ,, 
Remainder. 752 hand, which is 43 fayng FN; 
take 4 from 6. and there re- 
mains 2, Place 2 UP under the the Hne;wnd go to the next f1- 
Sure which is 3; ſaying, take 3 from 8, and there re- 
N:ains 55 place c under the line, and 70 to the next. 
figure which is 2.; ſaying, take 2 out of gand there x 
xemains 7, place - uncer the line , znd your Subſtra- |} þ 
Ction is ended; and it is evident by the work, that if i=l 
you take os: out of $86 , there will remain 752, ſh 
which you may thus prove. For if you add the 234, 
tO 725, you ſhall find the ſum of that addition to be 
385, wich is equal to rhe whoie ſum from which 
2 24 was ſubſtrates. | Example 
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Example 2. Let it be required to ſubſFraft 2976 out 


of 96527. Pace tne numbers onz under another, as 
Z in the Margine you fee done; then dra a line un- 
# der them, and beginning with the firſt figure towards 
Z your left hand ; fay, take 6 


7 out of 7, and there remains 95527 
Z 1, piace 1 under the line, and 2976 
7 proceed to the next figure; | 
2 laying, 7 out of 2 I cannot 0355 


; (wherefore you muſt always 


add [10] to the number above, which in this Exam- 
ple is 2, and it makes it 12, (therefore take 7 out ol 
12, and there remains 5, place 5 under the line., and 
(becauſe you added 10 to the 2 to make it 12, you 
muſt) carry a Unite to the next figure; ſaying, ono 
which I carried andg is 1o, take 10 out of 5, which [ 
cannot; therefore I muſt add 10 to 5, andit makes 
15, and fay 106 outof 15, and there remains 5; p'ace 
5 under the line, and (becauſe you added 1otos5 to 
make it 15, you muft therefore) carry a unite to the 
next figure ; ſaying, one waich I carried, and 2 is 3, 
take 3 out of 6, and there remains 3, place 3- under the 
line, and becauſe there is no more figures to be ſub- 
ſtrated from the number above, you mnft ſay , no- 
thing from g, and there remains g, ſet the g under the 
line, and your Subſtra-tioa is ended. 


Oth:r Examples for Prattzce. 


li, Reams of Paper Shcep 
Lent 5762 Bougnt 9755 From 1000 
Paid 379 Sold 6529 Take 394 
Reſts to pay 384 Unſold 3235 Remain; <0 
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Subſtrattion of Numbcrs f dive; s denomniiations. 


Of Engliſh Money. 


In Sabſtration of Numbers of divirs denomin:tions, vi 
y'# muſt obſerve the ſame order as in Addition, rame'), || 
to place every number in due order , with reſpett tothe 
deomination, as pounds under pounds , ſhillings uader 
filings, Ec. the greater number always uppermoſt ; | 
and drawing line a uider them, begin with the leaſf de: 
nomination firſh, ſubſtratting it frem the Ine above ,, ard 
ſetting the remainder under the line, as in whole num- 
| bers, but if the pence or ſhillings n the upper row , be 
ſmaller than thoſe in the neather row you mujt add 12 d. 
or 20 s.. to the ſmaller number, that ſo Subſtr «tion m:y 
be madeas by the Examples following will appear. 


Example 1. Let it be requi-ed to ſubſtratt 38 li. 12. 5. 8 d.Þ 
out of 269 li. 18 s. 104d. Place 
lt, 5, od, your numbers as in the Mar- 
Lent 269 18 1o pine; then beginning with 
Paid 33 12 8 tie icaſt denomination firft, 
— (which in this Example is 
Refts 231 6 2 pence) ſay, 8 4d. from 10 d. 
2nd there remains 2 d. ſet the 
2 d. under the line, and proceed to the next denomi- 
nation, which is ſhillings; ſaying, take 12 5. eut of 
18s. anl1 there rem3ins 6 5. | laces s. under the line, 
and go to the Pounds; ſaying, 8 out of 9g, and there 
remains 1. place 1 under the line and fay 3 out oi 6, 
and here remains 3; then (becauſe there is no more 
hgures to be ſubſtrated) fay, noth ng out of 2, andſſ 1 
there remains 2, which tet uncer the line , fo is your 0 
\ Subftraciion ended,2nd the remainder is 2317. 65.2.4 Þ 
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Examp'e 2. Lef it be required to ſubſtraf# 2628 15. 
16s. 104. out of 92 20 [(s. 1O vs. 
uf A. Place the numbers in li. RR 
order, and brginning with the Lent 5370 1g 07 
* pence, liy, 10 4. outof + d. Paid 2625 16 £10 
/2z,0} I cannot ( therefore I muſt 
the | add 12 d. (which is one ſhil- Reis 6691 13 9 
der © ling) to 7 4. and it makes 19 
/ ;& 4.) but10 d. out of 19 d. and there remains g d. ſet 
de: the g d. under the line, and (becauſe added 12 4. to 
1:4 7 4.) 1 muſt therefore carry one to the pace of ſhil- 
am lings, faying, 1s. which [| carried, and 16s. is 75. 
be then 17 5, from 1o 5. I cannot take, the: efore I muſt 
, d. ff add 205. (which is one pound) to. 10 ys. and it makes 
48 305. then 17s. outof 30 s. and there remains 13, 
ſct 13 under the line, and carry one to the place of 
| pounds 5 ſaying, one Which | carried and 8 is g, take 
 d, BE o out of o I cannot, but g out of 10, and there re- 
ace} mains 1; ſet 1 under the line, and carry an unite to 
ar-K the next place, f{aying, 1 which ] carried and 2 is 3, 
ith take 3 out of 2 | cannot, but three out of 12, and 
ct, there remains 9g ; place, g under the ſame line, and 
is carry 1 to the next place, ſaying, 1 which | carry 
> df ind 61s 7, take 7 out of 3 | cannot, but 7 out of 13, 
the and there rem+ins 6. place 6 under the line, and car- 
mi-W ry one to the next row ; ſaying, 1 and 2 1s 3, take 
offs 3 from g, and there remains 6, place 6 under the 
line; ſo is your ſubſtration ended, and the remain- 
der is 6691 /s. 138. 9d. 


Example 3. Suppoſe a Man had let to another Man 
1000 pound, and that the borrower h:d paid thereof at 
one Mme I 27 li. at another time 490 |. 10s. and at thid 
payment 50 li. and the Creditor would know how much he 
hath received, and how much #4 0p#ng of his Debtor. 
| C 4 Place 


oC 
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Place the numbers as here yo! ſce. firſt the ſum of 


Money lent 
Paid at ſe- 
veral times 


Paid 17 all 
Reſts te pay 


ni rey lent, and draw 

li. "A d, a line undcrir; then 
IG oo co fet the furs | aid at 
ſeveral t:mes cne un- 
127 co co der ancther, and draw 
430 1o co a line under them - 
5o oo oo Then: all the ſums 
which have been paid 
607 10 oo atleverzl times topge- 


392 10 Oo ther,which make 607 
Li. 105. which is the 


— — _ — Wo 


—— 


ſum whick the Debtor hath paid in all ; then {ubſtract 
this 607 /s. .c 5. from 1000 7s. and there will remain 
392 ls. 10 s. and ſo much isſtill owing ts the Credi- 


tcr. 
Orh:r Examples for Prattice. 
l. s. a. ls. "NR" 
Lent 2657 13 6 Owinzinall ico oo O9 
P. 4d I 7 0 P.;d in all 26 10: O06 
 Refts:5;o F5F 9 Reſts topay 63 og 05 


li. F, = * 
Lent. 3625. 16+ 68 03 
Paidat) 10 00 CO 00 
$36  3@- : 06-02 
. is -£0: O02 
CO ©O OO OD 


Paidin all $976 c3 ©4 ©O 


© C— 


Reſts to pay 3049 O©3 O04 O3 
The Proof of SubſtriRion 
The Proof of Subſtrition is percrmed by Adartion, 
for adding the number to be {ublirafted to the re- 
mainder, the ſum of them mi ſt be equaits tie num- 
ber given, if you have t:uly wrovckt: 4s inthe frft 
examp'e of numbers of one denuminaiiin, 


Th 
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The numver g1ven *- ERELIEES — 3 6 


The number io be Suſtratted is 234 
T he remainde; 35 — — - —752 


— 


Prof 
Aud the nuz;ber to lubftracted 234, to the remainder 
752, the fum of them is 986, equal to the number 


FIVEn, 
Examples for Praftice proved. 
[3. $; d. ls. ER A. 
Lent 62 18 cg{Borrowed 100. O0C Oo 
E Paid g7 ig co6ſReceived 36 13. 04 
E Reſts 24 Ig o03'Due 63 ©6 ©8 
Proof 62. 10 o9\Proof 100 CO Oo 


Other Example in Weight and Meaſure. 
i Examp'e in Troy weight.] Example in Avoirdupois 


great weight 


Bought Ur. 64. pw. gr. C. q. bs. on. 
Of Silver ©7 11 13 19/Bought 37 O3 22 11 
Sold OF O07 ©3 o5 'Sold 13 01 23 06 
Unfold o©2 o4 10 14|Refts 24 02-27-08 
Prorf O07 11 T3 19;/Proof 37 03 22 It 


3 Exmple in Avirdupos 4 Example in Time. 
little weight. | 


li on. ar. days ho. m. 
Bo:1ght 84: 12 13:;:From 364 -23 © 6 
So:d 26 08 11|T:ke 76 ©O9 22 
Reſts $3": o4 oz Refts © 288-14 28; 
Proof 45 12 13Proof 364 23 5O 


Oueſtions 
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49% 


Queſttons performed by Addirion| | 
and Subſtraction. # 


Queſt'on 1. What number is that which being added | 
to 376 ſh Þ mak; 1000? Subllract 376 from 1000, | 
the re:rainder is 624, the number ic 4 

Queſtion 2. What number of Pounds, Sh ings and 

Pence muſt be added to 36 li. 175.2 d. to mak: that fun i 
#p i001. Subftratt 36 lr. 17 5. 3. d. irom - 00 15. the | 
remainder is 63 {z. 2 5. 9 d. which added to 261i, 17 5. 
makes 100/7:. 

zeſt. 3. In the year of our Lord 1440, the famnus 
Art or Myſtery of Printing was invented, I would krow 

. how long it 1s ſince that time to this year of our Lord, 
1655. From 1655, ſubſtrat 14460, the remainder is 
2.5, and ſo many years are expired ſince Printing was 
invented. 

Queſtion 4. An Army conſiſting of 13721 Horſe, ard 
26850 Foot , in an Incagenent there were ſlam 3760 
6 i ad 17523 Foot ; the Queſtion is, how many were 
flamin ll, and how many Horſe, and how many Foot 
eſcaped From the 13521 Horſe that went out, ſub- 
ſtrat the 3760 that were ſlain, there remains 9961 
and ſo many Horle eſcaped : Alſo from the 26850 
Foot which went out, ſubſtrat the 7523 which were 
Nain, and there remains 19327. the number of Foot 
which eſcaped ; and by adding the 3760 Horſe which 
were ſlain, to the 7523 Foot that were ſlain, their To- 
tal is 1128;, and fo many were ſlain inall. 
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2 MULTIPLICATION. 
% = ULTIPLICATION is that partof 

F- Arithmetick which teacheth how to in- 
id [ creaſe one number by another, fo that the 
_ number produced by their Multiplication, 
1e © ſhall contain one of the numbers multiplied, fo many 

= times as there are Unztes contained in the other. 

Multiplication may fit'y be termed a Compendium of 
uy; © Addition, for that it perſormeth at one operation 
w i the ſame, which to effe&t by Addition, would require 
d, | many. For inſtance, if it were required to know 
is how much + times 5 is to perform this by Addition, 
ws | mult ſet ſeven fives, or five fevens, one under ano- 
ther , and adding them together , | ſhall find that ei- 

-4 8 ther of their Tota's ſhall contain 35; but this by 
ol Au'tiplication is performed with far more Þrevity, as 
ro  Þy Examples hereaiter ſhall appear. 
of Before you enter upon the Practice of JMultsplica- 
». = 70x, it is neceſſary to remember the Produd prcdu- 
51 8 ccd by the multiplication of any one of the nine Di- 
of gits, by any other of the ſame; as readily to know, 
re that 4 times 5 15 20, 6 times 71s 42, 2 times 9 is 18, 
ot 7 times 9 is 63, $ times g is 72, &c. which this Table 
ch following will plainly declare, and muſt be perfectly 
o- & lcarned by heart, before you attcwpt to multip'y 
| great numbers. 


li- 
| AMuiltpl- 
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Aultiplication T able. 


£2] BYE 
F-0 (3 E--4s 

[3 eo a 100-155 

25 \elrelig]g |S] , 122 3 
©: 1 <2 S624 0839 La et | 
SST 2.15 > I 81 GST OR 428 
Fr FS fre” 768-21 eiof Ef 

a |7 oY 8 | 24 | ®; Jon 

ml 41'<;] 0 e903 594 195 
L9J L183 | 


Fi 

; 8 64 b 

—_— $ © makes} 24 9 times |g| makes 81. w 

The uſe of the TABLE of MULTIPL : A 
CATION, ard the manner how it 35 

to be read. g 

he: 


This Table ſheweth vi/hat the ſum of any two Di- Þ<,,, 
gits multiplied one by another doth amount unto, Bj. 
and is thus to be read, 2 times 2 makes 4, 2 times 3 IMC, 


makes 6 , 2 times 4 makes 8: Alfo 6 times 4 makes 
24 7 times 3 makes 55, 8 tim2s 8 maxes (or is) 64, 63, 
9 times 9 1s 31, Cc. of t 
l 

uſec 


Another 
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Aeother Table of Multiplication. 


E-af-64-8 


| 


IN 
wl 
+ 
= 
TY) 
4 {A 
21 
i 
ky 


— —- — 


lol s 
þh.4 
1812] 
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TY Table is thus to be read; In the firſt Row, cr 
Column, towards the left hand, and a!fo at the 
top of the Table , you have the nine Z:;z+5 in bigger 
Figures than the reſt ; the Figures in the fir Column 
beginning which 1 , and fo proceeding by 2, 3, 4, &c. 
t6 9. Thoſe at the top of the Lable beginnings with 
g towards the left hand, and fo backwards by 8.7, 6, 
&c. to 1 at theright hand. | 

Now i: by this Table you would know-how much 
$ tiines 7. is, ſind 8 among the great Figures at the 
head of the Table , and look doxn that Row or Co- 
lum, till you come againft 7 of the great Figures in 
the firit Column, againit which you ſhall find 56, and 
ſo much 1s 8 times 7, or eight muitiplied by 7. 

In the ſame manner may you find thar +» times g is 
63, 5 times 6 is 3o, 3 times 41512, and foof any two 
of the nine Digits. 

In Mu't:plication there are three terms commonly 
uſed, thatis to fay 


The 


er A mn 
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MULTIPLICATION. 


The 7Asltiplicand, 
T he 1«/tiplier, and 
TheP7odntt. 


The AXMultip licand is the number to be multipiicd. 
The Multiplier, is the number by which the Mu!-| 
tiplicand js M.ltiplied : and 1 

The proautt, is the number which is produced by |} 
the multipl:cation of the Multiplicand and the Mu't.-| 
plier together. 

Thus, if it were required to multiply 8 by -, here 
S is the 1.ulriplicand, 7- the Multiplier , and 56 isthefþ 
Preduft, ior 8 times 7, or 7 times $ is 56. 


In Multiplication it mittereth not which of the two 
numbers is made, the 1/uiriplicand, or which the A17ul- 
riplicr, for the Produtt produced by either , will be p 
the ſame; but the ufual way is to make the greater , 
number the Multiplicand , and the leſſer number the \ 
AMulripher. " 
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THE RULE. y > 


The numbers to be multiplied muf be jet one under a- p 
mother, viz. the Multipl.cand (or grear number) above, 
” and the Multiplier (or l:fſer number) below ,, the laſt fi c. 
gure of the Multiplier #nder the laſt figure of the Multi 
plicand , then draw a line under them, and (bav ny 
learned the preceding T ables perfofty by heart) multiply k 
every Digit of the Multiplier , znto every Digir of tht - 
Multiplicand, ſert:ng the ſeveral ProduSts under thi 
line; then having finiſled your Multiplication, draw 4 
line, and add all the Produtfts together , and the ſumo 
thoſe Produtts tis the general Produ of the whole mults- 

plication, as by the following Examples will appear. 
Examp'e 1. Let zt be required to mnltsp!'y 73657 
Fir! 


MULTIPLICATION. 25 
Firſt, I write down 736 the Muitip.icand and under 
J it7 the Multiplier , and under thim ! draw a line; 
ES then I multiply 7 into every Digit of the Multipli- 
* cand; ſaying, - times6 1s 42, placc 2 under the line, 
Z under 7, and for the four 


ters keep 4 In mind ; then 736 Multiplicand 
1, ſay again, 7 times 3 is 21, 7 Multiplier 
Z and 4 which | kept in mind 
© is 25; place 5 under the line $152 


& and keep the two tens in 

Z mind ; then ay again, 7 times 7 is 49, and 2 which 
kept in mind is 51 ; place 11nder the line, and the5 
E tens kept in mind (becauſe there is no more figures 
tobe multiplied) I ſet down under ttc line alfo, fo 
is the work ended, and the Produtt of this multipli- 


"Wl cation is 5152. 

Le : 

W Example 2. Let it be required to multiply 3417 by 5. 
© Flace the numbers one under another, and drawa 


bo line under them, as in the Margine; then begin your 
Multiplication, faying, 5 times 7 is 35, .place 5 un cr 
the line, and keep the three tens in mind; then ſay a- 
oain, 5 times 11is55, and 3 


J which [ kept in mind is 8, 3417 
[place 8 under the line, and ; * 
"I (becauſe it is leſs than 10, 1 ENTS 
fi keep nothing in mind) then 17085 
[ts lay again, 5 times 4 is 20, 


place a cypher under the line, and keep the two tens 
I in mind - Laftly, ſay 5 times 3 is 15, and 2 which | 
'P kept in mind is 17, which 17 (being the /aſt number) 
I place under the line, and fo is my Multip.ication 
ended, and the Prcdutt is 17085. 


C You may be ſatisfied of the truth of this work, 
If you will take the pains to fer down tne Mul- 
tiplicand 3417, five tines one 1ncer _— 
an 


bers, and draw a lirc 


22 MULTIPLICATION. 
and add them together, as ſo many ſeveral ſums, 
ſo ſhall you find the Tora! of that Addition, ro 
be 17085, exzAtly the ſame with the Produt 
of this Multiplication: 

Example 3. in the two fore-going examp:es , the 
A1u/tiylier conliſted but of one Dzgit , we 2re now 
to ſhew how Multip!ication is performed , when the 
Multiplier confiits of 5 7 04 Multiplicand 
more than one figure, 3 7 Multiplier | 
therejore in this Ex- — 
ample, Let it be rocu- 39928 
red to nutipy 5704. 171.12 
by 37. Place ycur :m- —— 
2 11 048 Produ& | 


under them as you fee 
in the Margine: Then begin you Multiplication inlÞ « 
in tiis manner - Saying, 7 times 4 is 28, Jet 8 un-lff © 
der the linc; and keep the two tens in mind , thenfil ! 
ſay 7 times nothing is nothing , but the two tens ini © 
mind 1s 2, fet 2 under the line , thenſay 7 times 7 i5fl P 
49, let g under the line, and keep 4in mind, then- 
laſtly, ſay 7 times 5 is 35, and 4 inmindis 39, which 
bing the lat number to be multiplied, 1 fet dewn li 
under the line; fo is the multiplication of one of theſſ 7 
Digits /name:y 7) finiſhed. | 

Then begin to muitiply the ſecond digit, faving ; la 
times 4.1is 12, place 2 in the ſecond line, one place toi _ 
wards the left hand, and keep 1 in mind, then (ay zÞ| 
tires n2thing is nothing, but 1 in mind is 1, fet dowl 
1 by the 2 in the ſecond line; thirdly, fay 5 times) 
1S521,place 1ininthe ſecond line, and keep the two tens 
in mind: Laftly, ſay 3 times 5 is 15, and 2 is 19, whidl 
17 (becauſe there is no more figures to be multiplicd) 
I place in the ſecond line alſo. 

Having thus done, | draw a line under them, and 


add theſe two lines together, as in cqmmon Addition} | 
0 


1CN 


MULTIPLICATION. 53 
of numbers of one denomination; Saying $ is 8, 
place 8 under the line; then fay 2 and 21s 4, place 
4 under the line ; then fay 1 and 9 is 10, place a ci- 
pher under the line ; and carry one tothe next place : 
lay.ng 1and 1 1s2,, andg is a 11, place 1 under the 
line, and carry 1 to the next rew, ſaying 1 and7 is 8, 
and 3 is 11, place 1 under the line, and cary 1 to the 
next place ; ſaying, 1 which I carry 1 and is 2, place 
2 under the line, and ſo is your Multiplication ended 


| and the product is 211048. 


Example 4. Let ut be T:quired to multiply 57325 by 
4032. Place the multiplicand and the multiplier one 
under another, and draw a line as before, then pro- 
ceed to the multiplication as formerly; ſaying Firft, 
2 times 5 is 10, fet 
down a Cypher , 
and keep 1 in mind; 
then 2 times 2 is 4, 
and 1 in mind is F, 
place 5 under the 17:19:75 
line- then 2 times3z 2 29300 
1s 6, (et 6 under the a \ 
line; then 2 times <3 313 4400 Product 
7.is 14, ſet down 4 and keep one in mind ; then 2 times 
ris 10, and 1in mind is 11, which 11 (being the 
laſt ) 1 let down. py MS 

The Multiplication of one of the digits being 6i- 
diſhed, procced to the Multiplication of the next ; 
Saying, 3 times 5 is 15, fet down 5 in the ſecond 
line, a place more towards the le.t hand, and keep 
1; thenz times2 is6, and 1 kept is 7, fet dow: 7 
thenz times 3 is 9g, ſet down9 ; then 3 times 7 1s 
21, {et down 1 and keep 2in mind; then ; times 5 
iS15, and? in mind is 17; which being the laft ſeg 
down allo. | 

Two of the figures of the multiplicr being finiſhed, 
D procccd 


57325 Multiplicand 
40 32 Multiplier 


2:4 MULTIPLICATION. 


proceed to the third, which (in tiis example) be- 


ing a cypher, you may wholly neglect, and proceed 
tothe multiplication of the fourth figure; only re- 
member to remove the ProduCt of the fourth figure 
one place more to the leſt hand, as in the example 


you may ſee, for the cypher though it be not writ- þ 
ren-down, ' yet it muſt keep its place, and the figures | 


following muſt be removed a place farther. 

Then for the Multiplication of the fourth and laſt 
digit, fay 4 times 5 20, ſct down a cypher, (under 
9) and keep2 in mind : then 4 times 2 is$, and 2 in 
mind is 10, ſet down a cypher; and keep 1 in mind: 
then 4 times 3 is 12, and 1 is 13, ſet down; and 
keep 1 : then 4 times 7 Is 28, and 1 kept is 29, 
ſet down 9, and keep2: then 4 times 5 is 20, and 2 
3s 223 which 22 (becauſc themultiplication is ended ) 
ſet down allo. 

Having thus multiplied all the digits ſeverally, 
draw aline under their Products, and add them al- 
together, as inthe former Examp:> , ſo ſhall you find 
their general Produ@ to be 231134400. 


Other Examples for Prattice. 


73260 $0762 
| 45JOO3 4567 
219780 355354 
399.300 304572 
293040 253810 
4 EE pans 205048 


322969 19780: 


2338309 05 4 


The Proof of Multiplication. | 
The moſt certain proof of J4altiplication is by Di- 


UI 10Nt, 


MULTIPLICATION: js 
viſion, but becauſe Dzviſion is not yet known, I will 
here ſhew a. near way by which J1ultipiication may 
be proved. Which isthis. 

Make a Croſs as inthe Margine, then any ſums being 


wultiplied, you may prove the truth of your « 

work, in this manner, (1) Caſt away all the | | 
nnes which you can fiid in the Multiplicand, >< 
what remainerh ſer on the r1ght ſide of the 

Croſs. (2) Caſt away a'ſo the nines mm the Multiplier, and 
what remains ſet on the left ſide of the Crols. (3) 
Multiply the figure on the right ſide of the Crols , and 
out of that ProduCt caſt away the nines alſo, ſetting the 


| fignre remaining over the Crols, then (4) Caft away all 


the nines in the Produtt, iand if the figure remaining be the 

ſame with thit which ſtandeth over the Crols , then is 

your Multiplication truly performed, otherwiſe not. 
Example 1. Let it be 


required to prove the 4324 2 
Sum in the margins 23 
1, Caſt away all the 
nines in the Aultipls- 12972 4 5 
cand , Saying, 4 and 3 $648 
Is 7, and 2 is 9, which — — 2 


being rejeted , there 9945 2 


remains 4,, which 1 ſet 


on the right ſide of the Croſs, Then, | 

2. Caſt away a'l the nines in the Mulriplier : Say- 
ing, 2 and 3 is 5, (which being lefs then 9) IL ſet on 
the left fade of the Croſs. Then. = 

3. Multiply 4 by 5, ſaying 4 times 5 is 20, from 
which caft all the nines which are two, and there re- 
mains 2, place 2 over the Croſs. And, 

4. Caſtaway all the nincs in the Produt? ,, Saying, 
2andy is 7, and 4 is. 11, caft away 9g and there re- 
mains 2: which exattly agrees with the figure over 
the Croſs, and demonſtrates that the Multiplication 
6 truly performed D 2 Come 
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Compendiums 1m Multiplication, 
1. If the Multiplier conſiſt of Cyphers in the laſt 
place or places, you may omit the Multiplication of 


them, andplace the former figures of the Multiplier 
under the Multiplicand : Thus, if it were required 


you ſce in the margent, them 


tiplication. 


10, 100, 1000, Iocoo, Fc. You have no more to 
do, but to add ſo many Cyphers to the A/altiplicand, 
as there are Cyphers in the Aultiplier : Thus if you 
were to muitiply 365 by 10, the produ@ will be 
3650, or by 109, it weud be 365co, or by 1000, it 
would be 355000, or by 10Gco, it weuld be 3650000. 

3. If any n:mber given were to be multiplied by 
5, You may abbreviate your work thus. Add a Cy- 
pher to the Azultiplicand , take half that number, 
and it ſhall be the produtt required. Thus if it were 
required to miitiply 827 by 5, add a Cypher to the 
Aultiplicerd, then it is $6270 the half whercof is 
43135, which is the produc! required. 

To multiply by any of the rune Digits without 
charging the mcmory. 

' To multiply any number by 2, Either double the num: 
ber in your mind, or add it, by ſctting it down 
twice, fo 57325 produceth 114650. E, 

0 


3257 multiplying 3257 by 26, the 
2600 Produ&t will be 84682, to 
es which if you add two . Cy: 
195 42 phers , (becauſe there were 
6514 two Cyphers in the Multiplier) 
BIT it will be 8468200, which is 
$ 468200 the true product of the mul- | 


2- If it be required to multiply any number by 


to multiply 3257 by 26co; place the numbers as 
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To multiply any number by 3, To the number given 
add the double thereof, the ſumis the produtt, ſo 
57325 produceth 11.4650. 

To Multiply any numbcr by 4, Double the duplica- 
tion in your mind, ſo 57325 produceth 229300. | 

To multiply any number by 5 , Conceive a cypher 
added to the given number, and in your mind half 


> thereof is the produt,, thus a cypher added to 


57325, maketh it 573250, the half whereof is 
256625. 

To multiply any number by 6, Take half adding a 
cypher, and add to the half, the figure ſtanding next 
before : Thus 573250 produceth 3435950. 

To multiply any number by 7. Take half and add itto 
the double of the former figure, ſuppoling a cypher ad- 
ded as before; So 57325 thus ordercd , produceth 


401275. 


To Multyply any zumber by 8, Double each former fi- 
gure and ſubftract it from the followitg, fo 57325 - 
produceth 4583500. 

To multiply any numier by g. Suppoſe the number 
multiplyed by 10, then ſubſtrat - each former figure ' 
from the foliowing, beginning with that net before 
the cypner, the remainder is the produdt, fo 57325 
produceth 515925. 


Other Brief Rules of Multiplicati:n. 


Having ſhewed you ſome C:mpendions wayes of 
Multiplying by A-ticie Numbers, as by 19, 100, 
1000, &c. and alſo by the mime Digits, wichout any 
trouble or charge to the mwcmzory: | will now ſhew 
how you may exp<ditioufly and certainly, multipiy 
any ſum by divers other Numbers conlifting of rwo 
or thee places, without ſetting down many fig»res 
but the Produtt it ſelf. A 

D 3 To 


F MULTIPLICATION. 
To multiply any number by 11, 
THE RULE. 


Set the Multiplicand down twice , removing it one 
place to the left hand, add them together, the ſum 15 the 
Produtt of the Number wultiplyed by 11. 
Example. Let it be required to multiply g7 by 11. 

Set down 97 twice, removing one of them a 
place more to the right 


: hand as you fee here in the 9 7 
margine , then add them 9 7 
together, the ſum is 1067, — _ 
which is equal to the Pro- IO67 


duct of 97 multiplied by 1: 
To multiply any Number by 12,, 13, 14, 
15, 16, 17, 18,0T 19. 


THE RULE 


To effect this, You have no more to do, but to 
multiply the given number by 1, 2, 34456, 7, $, 9, 
and in yorr Multiplication, continually to add that fi- 
 gureof the Multipl:icand which ſftandeth on the r:ght hand 
of the figure you are multiplying ty, ſetting down the Þþ 
Jum for the figure of the Proautt. 

Example. Lt #t be required to multiply 3624, by 17 

Muitiply in this manner by 7, Saying, - times 4 
is 28, fect down 8 and carry 2 then + times 2 
Is 1.4, and 2 which 1 carryed is 16, and 4 (the figure 
of the Multiplicand which ſtai:ds cn the right hand of 2) 
1520: Set down ©, andcarry 2 then + times 
61s 4.2, and 2 wvich] carried is 44, and 2 (which 
ſtands on the richt hand of 6)is 46; fet down 6 and 
Carry 4 then 7 times 3 is 21, and 4 whichl 
carried is 25, and6 ( which ſtands on the right 
hand cf 3) is 31, ſet down 1 and carry 3, which 3 
agd © 3 (he left hand figure of your Muitiplicand, ) 
| it 


mn . hm aA Aſi aw x mo nom 


[I 


which added to 3624, in | 
| the ſame order as they there 1: 90M 


MULTIPLICATION: 29 
it is 6, which ſet down, ſo the Product of 2624 
multiplied by 17 is 6 1608. 

In the ſame manner, may you multiply by 12, 13, 
14, &c. as in thele Examples. 


3764 625 4793 
IO7 I 6 I'9 

43932 4 ND nl | 
- | 10000| 91067 


To multiply any Number by 102, 103, 104, 105, 
106, 107, 108. or 109. 


THE RULE. 

Multiply the Number given by 2,, 3, 4, 5, 6, 7, 8, 0r 
g, ſetting the PreduCb two places towards the right hand 
of the Multiplicand, the Produft and the Mult:plicand 
added together in the ſame order that they ſtand, ſhall 
be the Produtt of the whole Multip!ication, 

Example. Let it be required to multiply 3924. by 106. 

Set them down as in the 
Margine, then multiply 3624 3624 
by 6 , it produceth 21744. 1-06: 


ſtand, the ſum of that Additi- 
on will be 384144, which is -. 334 1 4 4 
equal to the ProduRt of 3624 | 
multiphed by 106. 
Ct1er Examples. 
765 6.3 74 
103 107 


2295 44618 


—_—_—_ 


78795 682018 
To wultiply any number by 132, 113,114y115, 116, 1175 


118, or 119. 
DD, 9 TH 


40 MULTIPLICATION 
THE RULE, 

Multiply the given Sumby 12, 13, 14, 15, 16, 17, 
18, or 19, as hath been ſhowen aiready, ſetting the Pro- * 
Aut two places to the right hand of the Aultiplicand, 3 
then add this Produtt and the Multiplicand together in the 
ſame order as they ſkand, ſo ſhallthe ſum of that Addi: 
tion be equal to the Produtt of the Multiplication; As 
by the Examples following 1s evident. 

Mu'riply 4065 
By I 13 


The Produ& multiply by 1 3 528 45 
Real Product 459 345 


Multiply 7632 
By | 119 


The Produt Mul. by 19 i 45008 
Real Produtt 9082 08 
Queſtions performed by Multiplication only. 

Que:.uon 1. 1f a prece of of Land be 236 Perches long, 
ard 182 Perches bread, how many ſquare Perches are 
contained therein ? Multiply 236 the length, by 182 
the breath, the produtt is 42952, and ſo many ſquare 
Perches are contained in ſuch a ſquare piece of Land. 

Queſtion 2. Jn4 year there are 365 days natural, 
and inevery day 2.4 hours, how many hours be there in a 
year ? Multiply 355 the number of days by 24, the 
number of hours, the product is 8760, and ſo many 
hours bz there ina year. 

Queſtion 3. From London to Coventry #t is account- 
ed 75 mils; how many yards therefore is it from London 
to Conventry ? Multiply 1760 (which arc the numbec 

of yards contained in one mile) by 49, the product 
1s 123750, and fo many yards are between ' London 


and Coventry. h 
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Dirvifion. 


" IVISIONe6is the juſt contrary to Mults- 
plication, tor that turns Sm. denomina- 
tions to Greater, as Multiplicatton turns 
Greater to Smaller: Or (in who:e Numbers, 
of w.+:ch on:y we yet ſpeak) Diviſion is the asking, 
huw many timsss cne ſum 1s comtatied in another? and 
the namber which anlwereth to that queſtion is cal- 
led the Qotent. 

And the Number containing, which is to be divi- 
ded. is called rhe Dividend. 

And the Number contained, or by which the Divi- 
dend is to be divided, is calied the Divs/or. 

And as often as the D:v:d:nd contains the Diviſor, 
ſo often doth the Zorient contain Unity. 

The ways of periorming Diviſion are divers. I 
will begin with that which is moft ufed and taught, 
which is as followeth. 


THE RULE 


Place the Diviſor #urder the Dividend, fo that the f:- 
gures next tothe left hand ſtand diretty one under the 
other , if the reſt of the Diviſor be ot th: greater ;, or 
sf all the Diviſor be greater than that above it, then the 


ſaid Diviſor muſt be devolved one place farther toward 


the right hand; having ſo placed them, try how many 
t1pes the lower fignres are contained in the upper Fans, 
| arid 


42 DIVISIO N. 
and write that figure which anſwereth that queſtion with- 
$1 4 Crooked line tn the margine of the work, which is called 
the Quorient., and by it multiply the firſt figures of the Di- 
viſor, and taks the Produtt out of the figures direlly over 
5t, b-ginning the Subftraiontoward: rhe left band ;, then 
cancel that figmre of the Diivibor,awa alſo that of the Di- 
vidend which hath been already uſed, with « light daſh of a 
Pen, «1d write the remain (when the Prodntt of the firſt 
fignre multsplied by the Quotient zs ſul ſtratted, as before) | 
Juſt over the figure uſed and cancelled ;, Then proceedto do | 
the like with the ſecond, third, and fourth figure of the Divi- 
ſor. if there be ſo many ;, till having cancelled it all, and ſet 
the remain orderly above the Dividend, you. have finiſhed 
one work. | | | 
Now sf the Dividend, have ftifl ſome figures untouched 

towards the right hand, then remove the Diviſor ſ#:1l to- 
Waras the right hand, but one place at a time,and then again 
as, or try how many times the lower may be had in the upper 
«nd write the anſwer in the Quotient, whether it be 1 or 
more,(only it cannot be above g)or nothing, then pat 07n the 
Quotient, ard multiply the Diviſor by this new fignre, and 
ſubſtratt the Produtt, ſetting the remainder orderly avove, 
as before ;, this work muſt be repeated by removing the 
Divifor ſ#:# one place towards the right hand, until Unity 
inthe Diviſor ftand ander Unity in the Dividend , and 
thenthe work ts done- 


ew. — mm Ad Add. — _—_—— 


Example 1. 
Lett be required to divide 4096 by 3 


Place them thus - 40 96C(t 
3 


A*khow many times 3 in 4, the Anſwer is 1, which 
is put within a crooked line by it ſelf. | | 
Then in your mind multiply the Diviſor z bythe 
| Quotient 
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DIVISION. 
Quotient 1. And having faid 
theſe words, Once 3 zs 5, 1 
preſently cancel the 3, And 4o09g6(1 
having added theſe words, 7 
Out of 4, cancel they. And 
after theſe words, and there remains 1, write 1 juft 0- 
ver the 4, as you ſce here done. 

Then remove the Divifor one place toward the 
right hand, ſaying, how mary 
times 3 42 10, the anſwer is 3, 271 


- which write in the quotient; 4#96C(1 3 


Rt 


and in your mind muſtiplythe 7 7 

Diviſor 3 by the quotient 3 : 

the produR is 9, wherefore ſay, three times three is 

nine, out of ten, and there remains one, then (ha- 

ving canceled the 1o and the 3,) write over them 1. 
Again, remove the Diviſor 3 

one place more, asking how ma- 27 1 

ay times 3, in 19? the anſwer 4-96 (136 

being 6,write 6 in the quotient, 777 

and ſay 6 times 3 is 18 out of 

19, and there remains 1, wherefore having cancelled 

the 3, and the 19, write 1 over 3, and remove the 

Divifor once ' more, and ask how many times 3 1816? 

anſwer is 5, which write in . 

the quotient, then in mind 2727/1 

lay 5 times 3 is iFout of x16 454 (1365 

and there remains 1, and 777 

cancellins the 16 and the 3, 


.Write over 3, 1: Now' becauſe the D.2:/or 3, is ad- 


vanced ſo far tili ir is come to ſtand under 6 in the 
D.videad, which 6 is the place of Unity 'there, the 
ſaid Diviſor cannot be removed any more, and there- 
fore the Di-iſion is cnded, and the Quotient being 
1365, ſhews that the Dzviſor 3 is contained in the Ds- 
vidend 4096, 1365 times, and 1 remaining, which he- 
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ing leſs then the Diviſor 3, doth not contain it 
once, but one third part of once, which (after the 
Reader hath skill in broken numbers) muſt be joyned 
to the quotient thus 1365 3; 

The beſt proof of this D:vifror is by Aaltiplying 
the quot ent into the Diviſor, and to the Product 
add the remain; then if the work be well done, the 
ſum ſhall be equal to the D.vidend. 

So 1365 multiplied by 3 produccth 4og5, to which | 
adding the remain 1, the ſum 4096 is equal to the 
Dividend. 

Here we divided on'y by one figure 3, becauſe the 


on dt 


\ 
firſt example being eafie and clear, ſhould bea fair it | 
IntroduRion to the ſecond. | 

Note, that if the Diviſor had been greater than 4, ill | 
as 5, the work muſt have begun thus 4096 ( 
J [ 

So the quotient would have been 819; which is ff 
one place leſs. | { 

t 

Example 2. t 

c 

T et it be required to divide 1 3 10 7 2 oby 4096 ft 

c 

Place them thus 151072 04( 
4096 b 


Now the queſtion to be asked is, how many times | 
4096 is therein 13107? to find and anſwer to this | j; 
queſtion, the Reader which hath but an indifferent). ÞÞ © 
faculty of judging, may do it. (for the moſt part iſ & 
by conſidering the firſt figure in the Diviſor, as hzre | 1 
4, for preſently he knows that 4 times 4 is 16, which | jr 
cannot be had in 13, therefore the firft fizure in the iſ 
quotient muſt be leſs than 4. BG 

Again, it cannot be much leſs, becauſe the ſecond || x 
place inthe Diviſor is oz, & He 


3 
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He may therefore venture on 3, And haying put 
3 in the quotient, fay 3 times 4 


is 12, whuch ſubſtra@ out of 13 I 

over it thus, fay 2 out of 3, and #879 

there remains 1, and 1 out of 1 #4348720(3 
and there remains o, cancelling 45 96 


the o and the 13, and ſet the 
remain 1 over the 4, as you ſce. 

Then go on, ſaying 3 times © 1s o, out of 11, and 
remains ſtill 11, again 3 times 9 is 27, take 7 out of 
10 there remains 3, to be ſect over the o, which is 0- 
verg, and 2 with 1 borrowed (to make the ©, 10, 
from the which the 7 was taken) is 3, and 3 out of 
11, remains 8, which write over the place of © in 
the Dviſor, cancelling the g in it, and alſo thoſe fi- 
ures of the Dividend 110, out of which you have 
taken any, thing : Then laftly, ſay 3 times 6 is 18, 
take 8 out of 7 I cannot, therefore (borrowing 10, ) 
ſay $ out of 17 remains g, which vrite over the +7, 
th:nin the next place, the 10 borrowed is 1, and 
the 10 inthe 18 is 1 - Say therefore 1 and 11s 2, out 
of 3, and' the remain is 1, which write over the 3, 
having ſtili cancelled the figures which you have uſed 
orceriy as you £0. | 

Now the whole Diviſor being cancelicd, it muſt 
be removed cn one place further, and placed as herc. 

Now ask again, how 


many times 4096 in 8192? Q © 
It wil! be found (becauſe 04 #--- 
of the © after the 4) as $1JJ90O 
often as 4 in 8, that is 13 #s#7xX0, (320 
two times, put iherefore 4896466 
in the quotient 2, and 4999 
| work as before, laying, 4 © 


2 times 4. is 8, out of 8 


remains o, then 2 times © is © out of 1 remains r, 
then 
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then 2 times 9 is 18, take 3 out of g remair: 1, (which 
put overg, ) and 1 out of 1 in the next place remains 
©, then laſtly, 2 times G is 12, that is, 2 out of 2 thece 
remains ©, and 1 out of 1, there alſo remains ©, can- 
cel and put the remainder over as formerly. 

Now again , the Divifor being all cancelled, 
ſhould be removed; and ask how many times 4096 
in ooo, the anſwer is nothing o, which being put 
in the quotient, the work is all done. 

And the quotient 320, ſhews taat the Dzviſor 4c95 
is Contained in the Dzvidend, 1310720, three hundred 
_ and twenty times. 

And whether the Divifor have 2, 3, 5, 7, or more | 
places, the working is ftill like this, not differing 
from it at all. | 

Compendiums in Diviſion. For brevity in ſome caſes, 
where the D:viſor towards the right hand hath one | 

pher or more ; thoſe Cyphers may be placed order- 
ly under the D:;vid:#d ar firſt, and' remain there cill 
the work be done, with the reſt of the Div:/or, which 


muft needs ſhorten the Diviſion. | | : 
As if 2587645 were tobe diviaed by 15000, place 

them thus : | 2587645 T 

is oO00 | 

And fay how many T 

times 15 in 25? anſwer oo 

iS 1, Which write in the 77 

quotient , and multiplyin zs 7 (7 th 

mind the Diviſfor by the =587(645(172 

quotient, faying once #7575000 Ic 

one is one, out o. 2 there #1 th 

remains 1, then cancel th 


the 2, andthe 1 under. it, and write the remaining 1}, 
over it, as here is done, then fay once 5 is 5 out of 
5, and there remains o, therefore cancel the two 5, ;. 
and over the uppermoſt write 0. 

Now 
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Now remove the Diviſor one place, and ask bow 
many times 15, In 108? anſweris 17, which write in 
the quotient, and multiply, ſaying 7 times 1 is 7, out 
of 10 remains 3, which write over the ©, then fay 
- times 5 is 35, take 5 out of 8 remains 3, which 
write over 8, and 3 out of 3 remains o. 
Now again, remove the Divifor, and ask how 
many 15 in 37? anſwer is 2, which write in the 


Y quotient, and ſay two times 15 is 30, out of 37 re- 
J mains 7, and the Divifion is ended, the remain þe- 


[10g 7645+ 
Proof of this. 
Multiply the quotient I73 
by the Diviſor i5 
$60 
I 7 2 


The Product is 2 580 
Before which put the three Cyphers, And then it is 
| 2580000 


To which add the remain 7645 


The Total is 258 7645 


Which is equal to the Dividend, and therefore 
the work is right. | 

So if one would divide any ſum hy 10, 100, 100c, 
I0000, &c. he need but cut off the firſt, two firft, 
three firft, or four firſt figures towards the right hand, 
the other figures ſhall be the quotient, and thole cut off, 


the remain. 


As if 2587645 be divided by 1coo , the quotient 
8258 7, and theremain 645. Uo 
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If you would know how many pounds Sterling are 
in 95670 ſhillings: having placed them thus, that 

is, 2 under. g, and © under 
2 z (1 o, then divide by 2 , which 
9 5 6 7 (0(4783 is very cafic. So the quori-ſ 
=XXX ent 4783, ſhews that in the 
nuwb:r of ſhillings given, 

is contained 4783 pounds; and 10 ſhillings remain: 
Ing. 
The reaſon why the Diviſor was 2, is becauſe there 
are 20 Siillings in one Pound, and thereiore any 
number of Shiliings is turned into Pounds, by divid- 
ing by 20, that 1s by 2, putting the Cypher under 
Unity, onely to fill a place at laſt. And this way 
of turning any number of Shiilings 1nto Pounds, may 
be eaſily effected by memory, if you ſ:ppoſe the 
lIaft figure of your given number to be cut off with a 
line or comma, and taking the half of the other 
figures. Thus, let the given number of Shillings be 
5739; Imagine the laſt figire g to be ſeparated irom 
the reſt by a line thvs 57319; now by memory take 
take the halt o*573, by ſaying in your mind the halt 
of 5 is 2, (and one remaining which makes the +5 fol- 
lowing 17} the of 17 is 8, (and one remaining, which 
11s 105, tobe added to the 9g. and the wiole is 
286 ls. 195. | 

In this way of Divifion (as in all others) if the 
Rem in at laſt be greater than the D:vi/or ,, the Qus- 
r:ent is not jift, but too little, which may be remedicd 
(without beginning the work again) by dividing the 
remainder onely by the ſame Divifor, ior thereof will 
arife a new q.:otient, which added to the former quo- 
tient the fur will be the juſt quotient. 

Soif 5290 be divided by 27, the numbers being 
placed thus. 

Pecauſe 27 can be had in 72 but twice, put 2 " 
the 


_ DIVISION. 
the quotient, faying 2 times 27 2 
is 54, out of 72, and there Fg 
rema.ns 13, which write over #35 +5 

2, Cancelling as before is ſhew- #7 =5 5 (255 
ed; then rmoving the Divi- =7 /7 


. 


ſer, fay how many times 27, +43 


in i389? anſwer is 7, but i: one 
ſhould miſtake, and write 5 in the quotient, and ſay 
5 times 27 is 137, Oittof 189, remains 5 4, and write 
1t over as before; and remove the Diyitor, and ſay, 
how many times 27 in5402? anſwer is 20, but ſhould 
not be above g ; lay therefore, 9g times 27 1s 243, out 
of 540, and the remain is 297, which being tiie r:1e laft 
remain , and preater than the Diviſor, ſhews the 
quotient 259 is too litt'e. 

Wherefore divide the laft remain 297, by the Di- 
viſor 27, ſaying twenty feven is in 29 
once, and write 1 in the new quotient, X 
and ſay, once 27 is 27, out 0: 29 re- 97 (11 


mains 2, which write over g, and re- =/7 #7 


move the Divilor, and fay, 27 in 27, #7 - 
jultly once, ſo write 1 in the quotient, 
ſo the quotient is 11; which added to the former 


quotient 259, gives 270, which is thetruc and whole 
quotient. 


 ASecond way of Drviſuon. 


Although (as 1 have ſaid) the ſormer way is mote 
uled, yet this may ſeem plainer and more natural to 
ſome , 1 will therefore give on example ol it. 


Examp.e. 
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3137734 
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Example. 


Let it le required to dicide 
6477734 by 334,where ihe 
firlt 6gure inthe quotient is 
Rew. eaſily tecn 1 ſubftra& once 
334 out of 647, and write 
3006 Subſt. the remain under a line,then 
ſec how many times 334 in 
3137, anſwer 9, by which 
muitipiy the Diviſor 334 1n 
OIOO2 Subſt. another paper, the Produ& 
is 3co6, which ſubſtra& out 
0031534 Rem. of the remain, then the new 
003006 Subſt. remain is 131734- 


6477734(19494 


— —_ 
—_—_—— 


ofl:3-17 3.4 R. ms. 


es 


_ CO——— —— 


0001474 Rim. 53341n 1317, anſwer is 4,for 


oO001336 the third figure in the quo- 
rn nn tient; by which multiply the 
43H Rem. Diviſor, the produc is 1002, 


| hich take out of the later 
remain, as in the Margine, then will remain 3153 4- 

Now try how many times 334 in 3153, anſwer is 
9; f.r the fourth figure in the quotient, by which 


 Multip'y the diviſor (in a by-Faper) the Product is 


3006 (as might have been ſeen above in. the ſecond 
ſubſtraction);/which ſubtracted out of the later re- 
main, there remains now 1474- 

Laſtly, ask how many times 334 in 1474, anſwer 
ie 4, for thelaft figure in the quotient, by which mul- 
tipy the Diviſor 334, the PreduCt is 1336, which 
fubſtratted from 1474, there finally renains 138; 
ow being leſs than the Diviſor, ſhews the diviſion 
IS QONe. 


*., 


Proof 


Again, how many times | 


TETGTO —_— __ 


Proof of this. 
3 34:0 
3006... 
The ſeveral ſubftrattiens, and the . 1002.. 
final remain, added together --:3006:, 
| +.» £346 
.138 


pp ET 


\——— 


The Total equal to the Divi- 2 6477734 
dend. 

[f the former (as I have ſaid more uſual) way feem 
difieult to Beginners, becauſe the Products of the 
Divifor into the ſeveral figures in the quotient arc not 
ſet down, but mentally made; and alſo becauſe the 
ſubſtrattion of them begins towards the lett hand: 
and Iaftly, becauſe the remain is ſtill ſet above; yet 
this later way which agrees altogether with plain 
Subſtration before taught, I hope is ſo plain, that 
any diligent Reader may acquire it without a Tutor. 


And yet for the better fſatisfa&tion and help of the 
' Young Learner, | will add another way or two more 


of Diviſion. 
A Third way of Diviſion. 


There is another kind of Diviſion which is very 
much uſed, and is in great requeſt with thoſe who 
have moſt occaſion to divide great numbers, the man- 
ner of working is not much unlike the way beiore 
taught, one or two Examples will make it plain. | 

Example 1. Let is be required to divide 162483 
by 1321. Set down your n..mbers as you ſcethem 
placed in the _ viz,, Firſt, {et down 163495 

2 tne 


et 
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the Dividend, then on the left hand thereof ſect the 
Diviſor 1321 with a crook- 
1321)1624383{( ed line between them, then 
| on the right hand thereof 
rm mm make anether crooked line, 
which muſt ſerve to ſet the 
figures of the quotient in, ſo are your numbers pla- 
ced in due order; then draw a line under the Divi- 
dend, and make a prick under the figure 4, (becauſe 
ſo far the figures of the Diviſor would extend if they 
had been placed underneath the Dividend, accord- 
in as in the other examples) this prick ſerves only 
to ſhow how far you have proceeded in your work, 
and muft at every diviſion be removed a place fur- 
ther , tull at length you come to the laſt figure of the 
Dividend - your rumbers being thus placed with a 
hne under them, you are ready for the work, which 
muſt be performed according to the directions of the 
following Rule. 


ak ac ix Sz ed... nts” oe e@wans”; oa - £#£-a  .T:.. 


-, THE RULE 
Demarid how AM the Diviſor may be had in rhe Bhi- 


vidend , aud place that number in the quotient , Yher 
mu'tiply the diviſor by the quotient , ard place the pro- 
dact under the line: then ſubſtralt this produt from 
the dividend, axd ſet the remainder under the produtt; 
then make 8a prick ander the text fighre of the dividend, 
and bring that figure down to the remainder , and vhen 

oceed as before. | 
Example, Your nembers being placed, as is before 
direcied, you may begin your work in this manner - 
Firſt, fay how many times 1321 Can Ihavein 1624 ? 
fay once. place 1. in the quotient , which 1 multi- 
ply the Diviſor 1322, beginn.ng at the lefc hand, fay- 
ing, once one is 1, place 1 underthe line, then once 2 
it 


— MM. H—— ” 
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is 2, ſet 2 under the line, then once 3 is ;, place 3 
under the line: laſtly, 
once 1is 1, place 1 un- 1321) 162483 (123 
der the line, them ſub- £00 
trait this 1321 from 


3 


1624, and there will re- I321 
main 303. To this 303 3038 
bring down the next fi- 2642 
cure in tlie dividend , p 
namely8 ; (firſt, making LEAF 
a prick under the 8) lo 396 3 
will that number be 0O00@G 


3033,under which draw 
a line, and repeat the ſame work again, faying, how 
many times 1321 can I have in 3039, which may be 


| had two times*; place 2 in the quotient , by which 2 


multiply the diviſor 1321, ſaying, 2 times 1 is 2, 
place 2 under the line: then 2 times 21is4, place 4 
under the line - then 2 times 3 is 6 , place 6 under the 
line : laftly, 2 times 1 is 2; place 2 under the line, 
and fubftraCt this 2642 from 3038, and there will re- 
yr 396, to this 396 bring down the re of 
; dividend ,, which is 3, fo is ber made 
i623, under which draw a line, repeat the work 
again 3 ſaying, how many times 1321 can [ 
have in 3963, which may be had 3 times, by which 3 
multiply the diviſor 1321; ſaying, 3 times 1is 3; 
then 3 times 2 is 6; then 3 times 3 isg ; andlaftly, 
3 times 1 is 3, which place under the line, and {:ib- 
Rract it from the line above, which in the exampic 
is the lame number ; thece ore there remains no- 
thing, and the work is ended; but if any remainder 
had been, that ſhould have been ſet under the line, 
35 by the examples following will appear. 


E 3 Qther 


Other Examples for Prattice. 
5$624)793058 (141 


A———_ — 


In this Example where 


5 624 793058 is divided þy 
2 3065 5624, you may perceive 
_ that the quorient is 141, 
2249 6 and 74 remaining » {o 

5698 _ that the real quotient is 

$624 141 34h 

7 4 remain- 
der 


The Proof of this Lviſion. 


This kind of Diviſion is proved by Addition, ſor if 
you add the ſeveral produ®Ps ariſin: from the multi plica- 
t10n of the ſeveral quoticnts into the diviſor , and aiſ0 
ada the 'u.to th: remainder (if any be) the total of 
this Adaition jhall le :qual to the d:vidend , if there be 
n0 error in th: wok 

So in the e:.ample following, it you add 4325 


the firlt procuct, 


4325)76321(17 and 30275 the e- 

nh cond produ, and 

— — 2796 the remain- 
1 Product 4325 der together, in 
33071 the ſame order as 

— they now fiand 

2 Product 30275 in the example , 


2796 remaind. you ſhall find the 


9632-1 Preef total of this Addi- 

| | tion to be 76321, 

equal to the dividend, which -demcnſtrates the Work 
to be true., | 


A 
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A Fourth way of Diviſion. 


There is a fourth way of Diviſion uſed by ſome, 
not inferior to any of the preceding, for that it is no 
burthen to the memory, and it is al!o proved by Ad- 
dition. 

The manner of placing the figures is the ſame with 
the third kind of Diviſion laſt taught; And ſor the 
performance of this Work, this is 


THE RULE. 
Firſt write down the dividend ,, and on the left hand 


E thereof the diviſor, with a crooked line berwixt them, and 


on the right hand of the dividend wake another crooked 
line wherein to place the figures of the quotient, then draw 
a line under the dividend, and alſo makz a prick under that 
fizure of the dividend urder which the las? figure of thedivi-. 
ſor wuld. f:ll,were it 10 be placed as in the firſt kind of divi: 
ſion. This done, demand h.w often the divilor my be found 
in thoſe fignres of the dividend, and place that aigit 
is the quotient, then by this digse multiply the divilor, 
and ſet th: produ@ of this Multiplication direttly under 


| the dividend, begtzning at the pl.ce where you made the 


prick, then ſubſtrait this produt ſrom the fig ures of the 
a.vidend, an4 pl:ce the remainder over the dividend, ca- 
celling the fizure of the dividend as you proceed, ſou the 
firſt figures of the quotient finiſhed , then make 4 prick, 
nader the next firure of the dividend, and demand how 
often the diviſor may be found in the Liſt remainder, and 
the other figure being adaed thereto, which place in the 
quotient, and proceed in all reſpefts as before, till 104 
have pointed all thz fizures of the dividend. 
Example, Let it be req#i- 2345) 763253 ( 
red to divide 763253 ” FN 


4 2345 


566 DIVISION. 
2345- Place your numbers as you ſee in the margine, 
2nd becauſe there are 4 figures in the diviſor , there- 
fore make a prick under the fourth figure of the di: 
vicend,, which is 2, and draw a line, then begin 
your Diviſion in this manner : ſaying _ 
Firſt, how many times 2245 can | have in 7632 
(or how many times 2 can I have in 7) ſay 3 times, 
place 3 in the quotient, 
$97 by which 3 muitiply the 
2345) 763258 (3 diviſor , faying 3 times 5 


PE BPR SEEN | 


8 & 


#35 prick, then 3 times 4 is 12» 
and 1 is 13, Place 3 under 
the line ; then 3 times 3isg, and 11s 1o, placea cy- 
phe: under the line; then 3 times 2 156, and 1 is 71 
place 7 under the line ; then ſubſtract 15035 from 
7632 ; ſaying, 5 irom 12, and there remains 7, 
place 7 over 2, (cancelling the 5 and the 2) and bear 
one in m,nd, then 1 and 3 is 4, out of 13, there re- 
mains 9 place 9g over 5, and cancel ;3andz, then 1 
which 1 carried from 6, and there remains 5, place 5 
over 6, and cance! o and 6; laitly, 7 from - there 
remains o, which you need not {ct down, but cancel 
the two ſevens, then will the work ftand as above, 
acd the rema:nder will be 597. On 
Secondly, make a prick under the nexr figure of the 
divicent, namely 5, and fay how many times 2245 
can i have in 4975, aniwer iwo times, place 2 in the 
quotient, by winch multiply the diviſor, faying 2 
tMmes 5 is 1c, place o under 5, and cair/ 1, then 2 
times 4 is 8, and 1 is 9, place g under 7; then 2 
times 3 15 6, pace 6 under 9; laſtly, 2 times 2 is 4, 
place 4 under 5; lo is the produtt of this multipli- 
cation 4690, which veu niuft ſubſira't from 5975, 
fzying o from +5, and there remains 5_.. Flace 5 over 
5, and cance: © ant 575 then © out of 17, there re- 
| BANS 


is 15, Place 5 under the | 
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mains $, place 8 over 7, and cancel 9g and 7, then 1 


carried and 6 is 9, from 9 there remains 2 , place 2 
over 9, and cance! 6 and 


9; laltly, 4 from 5 reſts 1, 1281 
place 1 over 5, and cancel $975 

4 and 5 , fo tave you fi- 2345)7 63> 58(32 
niſhed your ſecond figure, a | 
and your work will ftand FFEZT 

thus, and your remainder 49 46 


will be 128. 

Thirdly , make a prick under the next {pure of 
your dividend ( namely under 8) and ask how many 
times 2345 can I have in 12858 (or how many 
times 2 can | have in 12) fay 5 times, place 5 in the 
quotient , by which multiply the div ſor, fav ng 5 
mes 5 is 25, place 5 under$, and carry 2; tneng 
times 4 is 20, and 21822, place 2 under ©, and car- 
ry 2; then 5 times 3 is 15, and 2 is 17, place 7 under 
9, and carry 1; theny times 2 is 10, and 1 is 11, 
place 11 under 4 and 6; fo is the product of this 
multiplication 11925 to be ſubſtrated from 12858, 
faring 5 from 8 reſts 3, place 3 over 8, and cancel 5 
and 8; then 2 from 5 reſts 2, place 3 over, and 
eancel 2 andy; then 7 from | 


8 reſts 1, place 1 over _— 

8, and cancel "7 and 8; 4x8 3 

then i from 2refts 1, place S9Ffo3 

1 over 2, and cancel i and 2325)747xF$($g25 
2; laftly, 1 from 1 reftsno- = | 
thing, ſo is your work end- FFESTE2 
e!, which you ſhall find to $692 

ftand as in the Margine, the ES, 


remainder being 1323. 


I had an intent here to have [ut an end to Diwviſie- 
071, but there came into my mind 


& . 
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A Rule, by which you may certainly know what fi- 
oure fo ſet in your Quotient, and never to take 
one too great , or too little , but that which will 


juſtly ſerve - And alſo to perform (with eaſe and 


' certainty) the hardeft, and moſt difficult Sum that 
can be propoſed in D/viſ/0n, witho::t the aſſiſtance 
of Muitip/ication , only by Add:tion and Subſtrat- 
01, not burthening the memory at all. 


In the pratice of Diviſion, there is nothing more 


difficult then in large Sums (eſpecially if the fi: 6. 


g:res o! the Divifor be either 1, 2, 3, or cyphers, and 
the laft figures 7, 8 or 9g) to know certa.nly what fi- 
Sure to put in the Quotient, when you demard how 
oiten the diviſor may be had in the dividend; tor 
the certain finding whereof (a l:ttle pains being ta- 
ken before you begin your work) do thus. 

Suppoſe you were todivide any Sum, as 1979909, 


by 309 - Firft, ſet down the nine Digirs 8 


I! 309 32, 2, 3, &c. one under another, and a- 
2 j 618 gain the figue 1, ſet 30g your d:vi- 
3 | g27 for, which doubled is 618, which ſet a- 
4 j 1236 gainſt 2, theſe added together make 
5 | 1545 927, which ftands againſts 3 : Add the 
6 ! 1854 divitor zo0g to 927, it makes 1263, which 
7 12163 is againſt 4, to this add the d:viior, and 
-1'$ | 2472 it makes 1545, Which Atands againſt 5, 
9 | 2781 - And thus to every laſt rumber, ſtill add 


the Divi/or till you have gone through 
all the nine Digits, then will they be as in the Mar- 
'Sine. 

Having prepared this little Table, ſet your dividend 
and diviſor down, as in the third way - of D. viſion 
prick:ing the dividend, and drawing a line under it, as 
1s there di; efted, and as yoy ſee here done. 


309) 


=. 0a a, - ww, nh ive Av v7 ans ao. a i oe. III ono 
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309) 1097909(3553 


——_} 


927 
1.709 


——— WO 


1543 
959 


927 

3 2 
Then laying your liti'e Table before you, laokinit 
for 1057, the four firſt, Egures of the dividend, which 
you cannot exaRtiy find there , but the neareft num- 
ber leſs (which you muſt always take when youcan- 
not find the jaſt number you look for) is 927, 
apain't which ſtands 3, ſet 3 in the Quotient, and ſub- 
ſtract 927. out of 1097, and there will remain 
I70, to which bring downg, the next figure of 


| your dividend, and ir is 1709 ; Look this number in 


your Tab'e, which you cannot find, bit the next 
leſs is 1545, againft which ſtands 5, ſer 5 in the 
Quotient, and ſubſtrat 1545 from 1509, there will 
rezmain 164, to which bring dcwn the next hgure of 
your dividend (which here is a cypher) making it 1640. 
Look this 1640 in the Table , which you cannot find, 
d t the nextlets is 1545, againft which Rtands 5 let 5 in 
the Quotient, and {ubſtract 1545 out of 1640 and there 
will remain 955 to which br.ng down the laſt figure 
0. your dividend 9, making it 955gg. Lcok this number 
In the Taole, or the nextleſs, which is g27.againſt which 
ſtands 3 ,, ſet 3 in the Quotient, and ſubſtrat 927 
from 959, the remainder js 32. So is your diviſion end- 


ed, ana the Quotient is 3553 22 And with what caſe 


and certainty this js effected ; no Multiplication being 


The 


. uſcd, I leave to the Reader to judge. 


£0 ' DIVISION. 


The Proof this Diviſion. 


This kind of diviſion is alſo proved by Adition ; 


for If yo» draw a line under the work, and add allthe 


465 between the two lines together , (tn order as they 


then ſtand) taking the remainder (if _ be) the Total 
of this addition wik be equal to the Dividend, if the wok 
be , RE. 


Other Examples for Prattice proved. 
(4 
X2X(73 
$42)7 £7 573 (140 


ſJ4XSVs 
X76 


75880 
To which add 47 3 the remainder 


ES > TOE = > OOO 


The ſum 1s 76353 equal tothe dividend 
6 


17364 
74494 
, $678)2JF 456#F8S (413 


XXPFH ZH oþ 


$6773 
EX: 


| 2345014 
. To which add 6 6 4 the rewarnder 


The Total is 2345678 equal te the dividend. 


Oueſtion 


P 2 h#  *. 
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Queſtions performed by Drviſron only. 


Queſtion 1. If apiece of Land lying in 4 long ſquare or 
Parallelogram, contain 42952 ſquare perches, and one of 
the ſides thereof be 236 perches long, how long muſt the 
other ſide be ? Divide 42952 by 236, the quotient will 
be 182, and ſo many perches long muſt the other ſide 


C be. 


Queſtion 2. In a year there are $760 hours, and in e- 
very natural day there are 2:4 hours, I demand how many 
dayes be there in a year ? Divide 8760 by 24, the Quoti- 


© ent will be 365, and ſo many dayes be there in a year. 


Queſtion 3. The diſtance from London to Coventry 5s 
133760 yards,and in one mile there is containcd i qboyards, 
now 1 world krow how many males it is from London to 
Coventry ; Divide 135760 by 1760 the quoteint will be 
76, and ſo many miles itis from London to Cruentry. 

Theſe Queftions perſomed by Divi/ſi:n only, are the 
converſe of thote that were performed by 7zltiplica- 
tion, which | the rather make choice of, that the Reader 
might ſee how Maltiplicatios and Diviſicn prove each 


There are one or fo more kinds of Divifion , iome- 
thing like theſe aft, but | ſhall forbear cxemplifying 
them; for much variety helps to make a book rather 
great than uſeful. 

U Here is to be noted that in the following Rulcs. 
where there is continual ule of Diw:/ior, | ſome- 
times ufe one kind of D:wiſton, and fometimes a- 
nother, for variety. ſake, but the Practiticner 
may ufe which he is beſt $Kill*d in, for they all ro- 
duce the ſame effect. 


Reduction 


| | RO 
R educho! ]. 
| S Two-{old, Firſt, That which turns Great deno- 
mination into Smaller as Pounds into Shillings 


or Pence, this is done by 1ultipl.cation: as fol 
loweth. | 


Example 1. 


Let it be ashed how many pence are contained in 7191; 


11I Fs. 7 A. Lf . | 
Firft, a Shilling is contained in a pound 20 times, 


therefore multiply 710i! 

li. by 20, or (which is | 

729 the fame, but ſhorter) by Þſ . 

2 © multiply 2 , and put © tothepro-if | 

—_— duct , as in the Margin, iſ ; 
14580 | this ſhews, that in 729 /. 

11 add there are 14580 Shil- Wl ; 
mm  lings. To which add 11 ſU o 
14591 s. it makes 14591 Shil- 

i2 multiply lings. 

— Again, becauſe one pe- 

290182 ny is contained in one ſhil- I ;- 

1.459% ling 12 times, multiply 
14591 by 12, it produ-W .; 
I 75092 ceth 175092, to which I 
7 aad add the 7 pence, ſo the ſl c, 

175099 ſum will be 175099, and 


© many pence are contained in 729 ls. 1t s, 74. 


Example 2. 


, Let it be ashed how many pints are contained in 4 Tus, 
3 Hog ſheads, and 275 Gallons ? Firſt F 10 
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Firſt, 1. Tun is equal! to 4 Hogſheads, therefore 
4 Tun is equal to 16 Hogſheads, to which add the 
3 Hogſheads, ſo there is 19 intire Hogſheads. 
| Again, becauſe one Hogſhead contains 63 Gal- 
o- M lons, multiply 19 by 63, it pro- 
gs IM duceth 1197 Gallons, to which 63 
dl: | add 27, it gives 1224 Gallons. ig multiply 

# Laſtly, becauſe every Gallon —— 

4 contains 8 pints, multiply 1224 56 7 

8 by 8, it produceth 9792, and fo 6z 
many pints are contained. in 4 I1ig#7 


[| Tuns, 3 Hozſheads, and 27 Gal- 2 7 add 
| lons _ 
S3 After the ſame ſort might dry 1224 
19 I Meaſures be reduced , as Quar- 8 multiply 


's BW ters to Buſhels,Pecks, or Gallons, - 
D) Wl and likewiſe all weights and Out: 9g 79 2 

0- If landiſh Coins, of which the proportion of the. grea- 
© i tec to' the leſſer is (before) known or given. *' 

t Secondly, It is often requiſite to turn Smaller de. 
l- B nom-nations to Greater : this is done by Diviſion, as 
1B followeth. 

- Example 1. 


of Let it be asked how many pounds are contained 
l-M in 80976 ſhill.ngs ? 

iy D.vide 80976 by 20, the quo- #(t 

U” I tient is 4048 /. and 16 s. re- $85 9g7(6{4048 
—_—_ , waich is the true an- zz>x5 

Wer. 


E xample 2. 


Let it be asked how many poi:nds are in 109754 4. ? 

Becauſe a pound contains a ſhilling 20 times, an 
s, | * ſhilling contains a peny 12 times, there'ore if 
R | 109754 be divided firft by 12, the quotient ſhall be 
9140. 
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9146 ſhillings and 2 pence over; then if 9146 ht 
divided by -o, the q:otient is 457 pounds and fir 
ſhillings remaining ; fo that 169754 pence is equal to 
4571. 6s 24. 

Or if :09754 had been at firft divide by 12 times 
20, that is 240, (which is the number of pence con. 
tuned in 8 pound) the quotient had been 457 pounds 
and 54 Fence remaining, which is all one with the 
jeri'E' ; fo 7; pence 18 equal to 6 ſhill :;ngs 2 pence, 
More .nſtances ſhall not need herein , becauſe the 
thi.g of it telf is very clear. | 


Progreſſion. | 


F alſo of two forts, the firſt is of certain num- 
bers in A-hmetical Proportion from 1; thati 
ſuch as differ cqually, as 1, 2, 3, 4, 5, 6, where 
the common difference is 1, (as is cahly feet 

or 1,3,5, 7, 9, 11, where the common difference is 2, 

or any cther, as 1, 8, 15, 22, 29, 35, where the 

common <> ficrence is 7, this is called Arithmerrcal 

Progreſſion. IE 

2. Secondly, 0: certain numbers in Geomerrical © 

Proportion from 1, that is {ſuch as increaſe by a com-ſW © 

mcn Multiplication, as 1, 4, 4, 8, 16, 32, where 

the common Multiplier is 2, that is the firſt by 2, ® 


s YI ., Vw = 


produceth the ſecond, and the ſecond multiplied by bd 
2, produceth the third, and ſo on. 

Or as 3, 9, 27) 31, 2433 where the common Mul- tl 
tip:icr is 3, this is catted Geomrerece! Progreſſion. al 
Both the common difference (in che firſt) and the 
common Multiplication (in the latter) ſhall for Hort 4 


ne:s hereafter b e called rhe common exxcefs. 


F irſt, 
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Firſt, now of the firſt ſort, or A/ithmetical Progreſſion, 
the principal uſe of this is, 

1. If thenumver of place, and common exceſs be given, 
to find the 11 number. 

2. When the number of places, ard the laſk number 
1s grven, to find the aggreg ite , or total ſum of all the 
numbers. | 

3+ When the laſt number, and the total ſum is given, to 


| find the number of places. 


4+ The numbe- of places, and 101al ſum being given, 


10 find the laſt number. 


5. Tie laſt number, and numle; of places given, to find 
the common exceſs . 
6. 7helaſt number and common exceſ;bei-g given, to 


S find the number of p aces. 


[ wi:l inftance 1n nv more, few oi theſe ever hapning 
tobe uſed. 

For the firſt oi theſe, let there be given the number 
of places. 3 1co 
The common excels I 
To find the lait number alſo ; I00 


THE RULE: 


Multiply the number of places leſs by 1 by the common 
exceſs, and to the product add the fir it numer : the [tm 1s 
equal tothe laſt number. 

So here, multiply 99 by 1, the Produtt is 9g. (for x 
neither multiplies nor divides) to this add the 6; ft num- 
ber 1, it gives 1co for the laſt numb.r. 

Or let the numbers be 1, 7, 134 19, 25, 31, where 
oe common excels is 6, and tiic number of p'aces 
allo 6. | 

Now, if thz number of places leſs by 1, that is 
5, be multiplied by the common excels, which 1s 
6, the product is 30, to which adding the firſt _ 

F by 
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ber which is 1, the laſt number 33, is thereby com- 
poled. This :s ſo cafic that it is needs no proof, 

2. For the ſecond, which is, Tie laſt number, and 
the number of placcs given, to find the total ſum of 
all the numbers. 


THE RULE. 


Add the firſt and laſt mimlers together , and multiply 
the ſum by baif the number of places, the product 1s e- 
qual 10 the aggregate «or ſim of ill the zumbers adaed 
ropether. 

So if to the firſt numler 1 beadded the laft number 
1co, it gives 101, which multiplied by 50 (which is 
halithe nomber of places) produceth 5050, which is 
equal to all the hundred numbers added together. 


And hereby may that vulgar queftion be anſwered, 
which is, 

If a man take up 106 ſtones placed a yard one from 
another. all in a right line by one at once, and Urin 
them back, on: by one to his firſt ſtanding , how many 
y,rds doth he go b:ckhwards and forwara? 

;- It is ſhewed befoie that he gces forward 5050 yards 
and he mu't needs come back juſt as much , that is, in all 


101co yards, which is 5 miles and 3, quarters ; want-: 


ing 20 yards. 

Or ſecond:y , ſuppoſe the numbers were 1, 9, 17, 
2F, 33,41: V. hereof the common exceſs is 8, the 
firſt and laſt added gives 42, which multiplie] by 3, 
(half the mi mber of places) the Produtt is 126, which 
is the ſum of them all. 

3. For the third th.ng, that is, by the Ia& number 
and the total, to find the number of places. 


THE 
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THE RULE. | 


Add the firſt and laſt numbers, and by | 
the ſum of them divide the total, th: qr9- 4xE(3 
tient will he equal to half the number of 42 
places. 


This is ſo plain, it nceds no clearing. 
4. For the fourth, it the total, and number of 
places, be given, to find the laft number. 


THE RULE. 


Divide the total by half the number of places , the quo- 
tient is anumber, from which if 1 be tagen, the ;ejr 18 
the laſk number. | ; 

As let the numbers be 1, 3, 5, 7, 9, 11,13, 15, or 
any other (in Arithmetical proportion.) whatlocycr. 
The ſum of theſe is to be 6.4, and the 
number of places is 8, tic halfofit4. =o. 

Now if 64, bedivided by 4, the quot!- 6&4 + (16 
ent is 16, from which if 1 be taken, 4+ 
there remains 15 for the laſt number. 
5. Now for the fiſth variety, if the faſt numbers 


and number of places be given, to find the common 


| excels. 


THE RULE. 


From the laſt number take 1, and the remain ſhall be 
the Dividend, then from the number of places alſo tuke 
1, andmak- this later remain the Dwviſor;, then the 
quotient of this Diviſion ſhall be the common exceſs. 

Example. Let the numbers be 144, 7, 10, 13, 16, 
from 16 take 1, remains 15, for the dividend, then 
froms (which is the number of places) take alfo 1 
remains 5 for the Divi!or. ; 

Now when 15 is divided by 5, the quottent is 3- 

F 2 And 


* 
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And ; is alſo the common excels, or difference be- 
ween i and, or 4 and 7, Cc. 

6. Laſtly, let the laſt number, and the common 
excels be given, to find the number of places. 

IHERULE. 

Frem the laſt nunbert.he 1, and divide the remain 
by the common exceſs ; thn to the quotieit add 1, the 
ſum tis the number of p!.ces. 

As, let thenumbers be 1, 5,9,13, 17, 21, 25,29, 
from 29 take 1, remains 28, which divided by + 
(which is the exceſs) the quotient is 7, to which acd 
x, the ſum is 8, which is the number of p'aces, as the 
Reader may caſily count. 


Geometrical Progreſj 10, 


TI ſhall notbeſo large in this as in the ſormer, he- 

cauſe theſe things arc of little ufe to the Aricthmetici- 
an, except where a number 1s to be many times dou: 
bled, tripled, or the like, which cannot be fo caſiiy 
abridged here. as in the other, beeauſe there the laſt 
number ariſing of many Adaitiors of the excels to 1, 
was caſi'y {ound by one multiplication - but here the 
laft number being made by many uti;lications of 
thecxceſs, is therefore many times harder than the 
other. | 

The varicties here ſhall be but two. 


1. The common exceſs, and numbcr of places being 
given, to find the laſt number. 
2. The exceſs, qnd laſt number being given, to find 
the total ſm. | | 
The firft of theſe may thus be found. Let the 
numbers be 1. 2, 4, 8. 16, 32, 64, 128, 256, 512, the 
excels is 2, the places 10, find out the fifth number 
| (which 


(which iscalily done, for any one may reckon ſo far 
by heart, that is here 16, and multiply 16 by 16, it 
produceth 256, which is the ninth number - laſtly, 
miltifly 256 by the excels 2, thenceariſeth 5:2, the 
numb:r defired. 

S2 if the places had been more, as 72, having 
tound the 9 number 256, auitiply ir by 256, thence 
comes 65536 for the 17 th number, which multiplied 
by the exc*1s 2, gives 131072 {ot the eighteenth place, 
which muſtip ied by 131072, gives. 197179869184, 
tor the 35 pace; and that multiplied again by the 
excels 2, gives 3435-738368, for the 36 place, that 
multiplied by 34353733363, the product will be 
11305916207 7411327424 , for the 71 place ,, which 
laft:y, mulciplicd by the ec. cels, gives 236118324143 
4822454848, for the 52 place, which is the laſt 
number of the Progreſſion required to be found. 


Perhaps this may ſeem ſomewhat tedious, but 
where things cannot be performed without labour, 
the Reader muſt content hinſelf with ſuch Rules as 
make it lefs ; for it is certain, that this way is much 
ſhort:r than to have multiplied ftiil by the exceſs 7r 
times, which clic he muſt have done. 

All this notwithſtanding, he is not bound to ule 
the fame n:mbers, much leſs in other queſtions 
where the number of places is nat the fame : but - 
whercas I began from the p'ace 9g, he may begin at 


8, 100r 12, or where he p'caſes, fo as he remembers 


ſtill wherche is ; ſor this is general, If the number be- 
longing to any pl:ce whatſoever , be muitiplied by it ſelf, 
the prroduÞ ſhall be the number belonging to twice ſo ma- 
7y p'aces w.nt one place. 

Now for the ſecond thing, which iz to find the ſum 
of all the numbers. 


F 2 THE 
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THE RULE. 


From the laft number take the fi-ſt, and divide the ye - 
w4in by thr exceſs want 1., then multiply the quotient by 
the exceſ+. and to the produtt add the firſt number, the 
ſun 6' ilnems; equAl to th: Jum of all the numbers. 

So if irom the iaſt numbers, or 72 piace, be taken 
1. remain is 2361i$32414343822654847 which 
ſho::id be divided iy 1, (that is the exceſs want 
1, for the excels is but 2) but becauſe 1 neither 
mul iplies nor Givides , that labor is ſaved : Now 
multiply this remain by the exceſs, the Product is 
4722356482865645309596, to which adding the 
fr! number 1, by niaking the figure 6 next the right 
hand to be 7, you have the total ſum of all the 72 


numbers, 


7JO 


Anion riſelved by Geometrical Progreſſion. 


A Londoner ſcjourning in a Country Market Town 
#1 Winicr made h:jiſel! a new Frez, Suit and Coat, on 
which wcre jet 6 dozun of Futtons of Siik and Silver; a 
Baker being in h:s company liked it ſo will, he would buy 
St of h-m; the Ctiztn coiferted 10 let bum have it, pay- 
ing for the firſt Eutten afwgle Barly-corn, for the ſe- 
cond 2, for th: third 4, and jo on doubl:ng to thelaſs. 

Tt:e Bargain was liked on both parts for the pre- 
ſent, but ſhortly ater revoked, for it could not be 
_ --+p and no man can be hoiden to an impoſ- 
ibility. 

Put why this could not be performed ,, may. be 
judged : Firſt, by inquiring the worth of fo much 
Barly in Mony : And ſecondly, the weight of it; 
ang how it ſhould be removed. 

1- For the firſt, allowing 10000 corns to a pint 
(which is more thzn cnovgh) then 5i20co2 Corns 
Mai.c a quaa:er; and yet (for ſhortning the _ 
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on) we will allow 10000000 Corns to a quarter ; by 
which dividing the whole number of Corns (which is 
done by cutting off the firſt 7 fizures towards the right 
hand) the quotient will be 4722 36648286964 , and {o 
mary whole quarters there are, omitting the remain, 
as in this caſe inconſiderable. 

Now allowing Barley were to be ſold at 15 d. the 
Buſhel (which is cheap)it is ſo many Anpels; and there- 
fore dividing by 2, it is 236118324143482 pounds fter- 
ling; whichis in word;, T wo hundred thi:ty ſix millions 
of millions , on: hund. ed and eighteen thouſ wad, three hun- 
dared twenty four millions, one hundred forty three thauſ= 
and, four hundred eighty twa prunds, which 1 take to be 
too much for any Trades man to get or keep. 


And reckoninz Land for ever. at twenty years pur- 
chaſe, if this ſum of pounds be divided by 20, the 
quotient is the yearly rent of 11805916207174 
pounds. e” Fl 

And this divided again by 365 (che number of days 
In a year) the quotient is 3234 4975918, that is above 
thirty two thouſands of millions a day for evir. So great 
a vanity may be conciuded one for want of a little 
premeditation. 

2. Now ſecondly, for the weight of it, if we pat 
8 Buſhells to weigh 2 hundred pounds weight, (for 
{ure it doth weigh more J then the who'e number of 
quarters mu'tiplied by 2, gives the weight of all to 
be 944473296573928 hundred weight, and if this 
be divided by 20, ( which -is bit cuttings off one fi- 
gure towards the right hand, and dividing the reit by 
2) or which is all one, cut off one figure from the 
number of quarters, tne quotient 472236648 28696 
is ſo many Tuns. And therefore it will require 
47223664328 ſhips of 1000 Tuns a picce to carry it - 
And conlequeatiy, if every Nation in the Wor'd 

| F 4 had 
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had above 10000 ſuch ſhips, yet there muſt be above 
9r w1l.0,.s of {ucn Nations ; which I {uppoſe A4re 
not to. be ſound in this World. 

And here I will leave this, having uſed this long 
e-amp'e, (which though it require more labour as 


a pre-t examples do, yet the ſame skil! will doit, as | 
if the places had becn fewer) that the Reader being |} 
thro ghly exerciſed thereby, may the eaſier leap over þ 


others which are ſhorter. 


—— 


The GOLDEN RULE,or, | 


Rule of Three Direc. 


Hi: is the mo® «ſe/#! and moſt, eaſie Rule in 
Arithmer1que,and deſerve a Golden Nae. It 
1s when tnere ate three numbers piven, or 
known, to find a fourth in proportion with 
them. 

B:'t 4numbe:s. are in proportion, and called Pro- 
portionai, when as the firſt is to the third, fo is the 
lecond :o the fo..rth. 

As ifthere were given 3, 4, and 6, to find a fourth, 
which may be to.4, as 6 to 3, that is double, and that 
tourth nomberis 8; and this is called Proportion Di- 
zett , and the Ru'e whcreby it 1s done, The Dire#t 
Rule. | 
"There is aiſo another proportion cailed- Recipro- 
cal ; which is when as the firſt is to the third, fo js the 
fourth to the ſecond: A533, 4,6,and 2, this is called 
The Reyerſe Rule. | 

In Dret+ proportion, the productof the two middle 
numbers multipiied rogether, is cyer equal to the 

—— procuſt 
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produ:t of the firſt and jaſF mulwp'icd together, 
which ſerves not on'y for a Proof. but a ground of the 
Rule, which Rule ſhali here fol ow: the Reverſe Rules 


| being deferred till we have done with this. 


The Rule Direft. 


Muit:ply the ſecor:d term (or number) by the third, and 
divide 1he Product by the firſt ;, the Quotieiit ſhall be the 
fourth num! er deſired. 

Exa'-pe. Let the three numbers given be 2, 6, 3, 
mu:r'p y 6 by 3, the Piocutt is 18; then divide 18 


| þ, 2, the Quotients 9 Which is the jourth number Mm 
| proportion with 2, 6, and 3. 


Foras2 to 3, ſo 3 times2, whichis6, isto 3 times 


2, wiichis 9 


An9 to the Prod::& 18 divided by 2, and the Quotient 
9, Caulerh that the Product of 2 into g ſhall bea ſo 18, 


: and conſcquent.y i! 2 be the firſt of the 4 proportional 
| numbers, and 6 and 3 thetwo midd.emoſt, then g is 
| the laſt. | 


Otherwiſe. 
Divide the ſecond by the firſt, and multiply the third by 


the quitient, the pro:utt ſhallbe the feurth. 


So if one divide 6 by 2, the quotient is 3, by which 


| mu-tiply 3, the produtt is 9, for the fourth number, 


as before. Other ways this Ru'e might be er:prefled, 
but where the firſt way is ſo ſhort and clear, there many 


| other ways wou:d rather troub.e than help the perſon 


that ſhould uſe them. 

In the firſt way, which he re we mean to uſe,and no 
other) if the fir/# number be 1; then the product of the 
ſecond and th:rd gives the fourth, without any Drvsſion © 
Or, it the ſecond or third number be 1, then there needs 
no Multiplication , but dividing the greater of them 


by the firft, the quotient (in whole numbers, for 4 - 
| 2 eak 
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_ - whole numbers , for yet we,fpeak of them) is the 
fourth number which was ſought. 

Note 1 


To know whento uſe the Dire, or the Reverſe Rule, 
Conſider, ifmore, require more; or if /eſs, require ftill 
leſs , then uſe the D:-e# Rule. But if more require 
leſs, or leſs more, then uſe tiie Reve-ſe Rule, this will 
be cafily underſtood when we come to Example. 


Note2. 


To know how to place the three numbers when they are Þ 
gonfuſedly given, Remember that 2 of them are al- 
ways oi one denomination, as ! both pounds ,, or both Þ 
ſheep, or both yards, or acres; and the other number 
hath another denomination : now know, that this fin: 


gie number is ever the fecond number in order. 

And one of the other two, namely, that which 
hath ſome relation to this ſecond, is the firſt; and 
the other is the zh; number, whole relation is ſought 
for in the forth, whence its plain that the ſccond and 
feurth are alſo ofthe ſame denomination. 


 _ And havingpremiſed theſe things, let us now ex- 
cmplifie the Rule in ſome queſtions. 


Queſtion E. 


If three yards of Cloth coſt 4 li. what ſhall 21 yards 
coſt ? 


the firſt number, and the third number ,, are both of 
one denomination, viz. both yards. and the ſecond 
number is of another denomination , namely ponds, 
wherefore the fourth number which is ſought for, 
mult be a'ſo pounds; therefore multiplying (according 

, | | [9 


Set the numbers in order, as in the example. If; 
yards coft , /;. what 21 yards? Here you ſee that Þ 


a; 


1c 
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to the Rule before given) the ſecond number by the 
third, and dividing the Product by the firff, the quo- 
tient ſhall anſwer the queſtion. 

Firſt, 2 1 multiplied by 4, (which is the third num- 
ber multiplied by the ſecond) produceth 84, which 
divided by 3 the firft number, the quotient is 28 0. 
and ſo mnch ſhall 21 yards coſt: for 28 is to 4, as 21 
to 3, ſeeing each contains either + times. 

And the work will ſtand thus. 


Yards Pounds Yards 
It 3 coft 4 what 21 


4 
X hi, —- 
8 + (28 834 
3 
Oveſtion 2. 


If 4 men eat 2 Pecks of Corn un a Weeh,, buw many 
Pecks (hall ſerve I 00 men ! 

Place your numbers as here you ſee, then multiply _ 
100 by 2, (that is the third n mber by the ſecond, 
and the Produ+t is 200, which divided by 4, the quo- 
tien is 50, for the number of Pccks required. 


Men Pecks en 
If 4 eat 2 whati 00 
2 


200 
z 9's (50 Picks 
+ + | 


Queſtion 3, 


| Tfao ſherp coſt 13 pound 13 ſ[ullings 4 perce , what 
is that for every (he: p ? Turn 
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Tura the Shillings and Pounds into Pcnce z thus: 


Multiply 12 s. by 12, the Produtt is 16 


And 13 {s, by 240 (becauſe 240 pence p 
make one pound) the Product is 3120 

To which add the 4 4. 4 

It makes in all 3 2 808 


Then the queſtion will be, If 2o ſheep coſt 3280 
pence, what ſhall one ſheep coſt ? 


ſhee ence 
If 26 Fol -v what 1 ? 
4 d. 
F4 d, 4 (8 5. 
3 280 (1 64 164(13 
XXX J XX 
# 


By the Rule before delivered, I ſhould multiply, 
the fecond number by the third, but in this — 
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the third number being 1, it doth not multiply ; I 
there ore divide 3280 the ſecond nuniber by 20 the 


Eft number. 2nd the quotient 164, is the price ofone 


ſheep in rence, which divided by 12, the quotient 

is i3 5.and 8 4, remaining , the price of cycry ſheep 

therefore is 13 5. 84. | 
Oneſtton 4. 

How mairy To inch Tues will pave a Floor that con- 
1211s 16 ſ;uare yards? 

Firſt remember there are 36 inches in one yard in 
length ; which muttipiied into 36, gives 1296, {or 
the tquare inches in one {quare yard; multip.y 1296 
the ©/ore by 16, thence comes 20736, the ſum of 


ail he ;6 yard: 1n inches, 


Second:y. ſeeingevery Tie is ti inches in ſergth, 
and '© in bredth, muitip:y 10 by 1o, it prediiceth 
160 for the {quare inches in one tils, See the wan- 
ner 01 work. 


126 I OO 
1 C8 
1296 

1 6 


— 


7-77.70 
I296 


2073 6 
Then by The Golden Rule. 
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If t00#nckes require 1 tile;, what ſhall 20736 inches 
Yequore ? 


iches tile mches 
If 10 require 1 what 20736. 
© 
gg 7 3 6(207 
##7x | oo 


Here becauſe 1 Coth neither multiply ner divide 
(as hath been {everal times intimated) 1 therefore 
divide tne third 29736, by the firſt 190, the quoti- 
ent is 207, and 36 remaining. 


Soit appears, that 207 is too little , and 208 too iÞ 


much to do the Work : the jift number being 
207 ;2, we ſhall not troub'e the Reader with this 
till he know ſomething of Fractions. 


Queſtion 5. 


Tf 100 li. give 6 ls. intereſt for a year, how much 
ſhall 750 li. give ? 


Muit:ply 550 by 6, the produ@ is 4500, which | 


divided by 100, the quotient is 45 7. {or the thing 
required. 
li, bs [i 
if ico give 6, what -7 5 o? 
6 


4500 
li. 


45 00(45 © 
XZ O©0 


Oneſtiton 6. 


If 7500. gives 45, |. intereſt for a year, what ſhall 
ico l. gwe? | Mul- 


« 


I 


ry 


ww 


de 
re 
ti- 


oo if 


ng 


11s 


< 


< | 


ng 


all 
16 


THE GOLDEN RULE! #5 
Multiply 45 by 100, the product is 4500. which 


divided by 750, the quotient is 6 /. for the intereſt of 
100]. for a year. 


"LT li 
If 750 give 45, what 100 
100 
4500 
3 
4585 (6 


759 
Many other queſtions might be added, but the 
Rulc is fo plain, that ir needs them not; and fo ge- 
neral, that he which can reſolve one, may as well re- 
loive any Gcther: And {or that reaſon, and becauſe 
n all the Rules which follow, this Rule will be con- 
tantly made ulc of, I will ſay no more o it here. 


——_—_ 


T he Golden Rule Reverſe. 


F 12 Workmen ds any piece of work in 8 months, how 
many Workmcn ſhall do the ſame in 2, months? 


THE RULE. 


Multsply the firft term by the ſecond; and divide the 
Produtt by the third, the quotient is the numbry deſered. 
Here 12 is nct the firſt number, thovgh itbe firſt 
named z but the three numbers p!aced in order, ſtand 
thus, 8, 12, 2, for the middle term muft aways be 
of the fame denomination with thar which is required. 
Now multiply 12, by 8, the produdt is g6, whict 
divided by 2, the quotient is 48, which anſwers the 
queftion, As in this exawple, | 


» 


months 


THE GOLDENRULE. 


months men moths 
8 12 'T 
I 
2)96(48 


For if $ months require 12 men; then ( a fourth 
Part of 8) 2 montis, ſhall require four times 1 2, that is 
48 men. 

For here leſs requires wwe; thatis, /eſst2zme, more 
hands ; and therefore it is wrought by the Kevcrſe Rule, 


Queſtion *. 


How many Els of T apeſtry will ſerv: to hang a Room 
3 yards high, 6 yards long ;, and 5 yards b:oad ? not re- 
 garding Doors , W.ndows or Ch.mney , but as if 
there were no ſuch. | 

Firft, multiply 6 by 3, the produR is 18 , which 
doubled (becaufe there are 2 ſides called /engths}; is 
36 ya: ds for all the lenpth. 

Secondly (for the ſame reaſon ) multiply 3 by twice 
5, that is by 10, the produtt is 3o yards, for all the 
bredth ; which adde:1 to 36, gives 66 yards, equal to all 
the length and bredth in yards. 

Bur now becauſe Ells, that is, Flemsſh El's (or ſuch 
meaſure are Hangings fold by) is equal to 3 quarters 
ofa yard, thatis, their Ell is to our Yard as 3 to 4. 
Say thcrefore, if 4 give 66, what 3? multiply 66 
by 4, it produceth 264; then divide 26. by 3, the 
quotient is 88, . Again, multiply 88 by 4, and divide 


the produR (which is 352) by 3, the quotient is 117, i 


and 


2 a _Þ ym en oc 


THE GOLDEN RULE. 
and 1 remaining. to which the diviſor 3 being ap- 
plycd; the number juſtly anſwering the queſtion is 
117 Ells, andone third part of an Ell. 


Note 1. 


Becauſe here we had to deal with things which 
had equal length and breadth, that js ſquare yards, 
and ſquare ells; therefore one mnltiplication and di- 
viſion was not ſufficient to proportion this: but if in- 
ſtead of working by 4 and 3, we had done it bytheir 
ſquares which is 16 ane 9g, it might have been per- 
formed at once; thus multiply 66 by 16, the pro- 
du& is 1056, which divide by 9, the quotient is 1 17 4, 
as before , but I began not with this way, tor 1 ſup- 
poſed my Reader ignorant of ſquares. 


Note2, 
It might alſo have been done, by reducing all the 


terms into quarters of a yard at the firft, and aiter 
tie n;mber is ound, reducing them apain to ells , 


| but becaule it 15 more proper to work thus, till fracti- 


ons have been taught : I leave that, and procced to 
another que.cion. 


Queſtions 3. 

If 1 Cloſe would graze 21 Horſes for 6 weeks ;, then 
(ſuppoſizy 110 wiſte ro be made) h w many Horſes would 
it feed for 7 weeks . 

Muitiply 21 by 6, i: produceth 126, which di- 
vided by 7, the quoticnt is 18. Ar that rate there- 
fore it would keep 18 Horfes for 7 weeks. 

uef1000 4. 


If 1 Cloſe w't feed 15 Horſes for 7 weeks, how long 


| ſhall it feed 63 Horſcs ? 


Multiply (according to the rule) 19 by 7, the 
G produRt 


91. 


A 


> THE GOLDEN RULE; 


product is 126, which divide by 63, the quotient. 


js 2, therefore 2 weeks it ſhall keep them. 

The like way ſerves for Hay, Oats, or any other 
proviſion for Man or Beaſt; which may be of uſcin 
Garriſoas, and ſuch like caſes where lcarcity may be 
feared, to proportion e;ther the 710x:hs to the wear, 
or meat to the months. 

Beiore I leave this Rule, (becauſe it comes not ſo 
much in uſe and Practice as the direct Rule cot 
and therefore may be more apt to be forgotten) [ 
will, to exerciſe the Reader therein, propole the fo]- 
lowing Qu ft.ons,, giving the Anſwers of them, and 
leave the Pratice to the Reader to find out oth: m- 
ſelf, the better to fix it, the Rule in his memory. 


Orneſtion E; 


If 12 men would raiſe a Frame inlo aays; in how 
m:ny days would 8 men raiſe the ſame ? 

Here, becauſe the tewer men would require the 
longer time, though the nymber be 12, 10, 8, yet 
vou ſhall (by obſerving what hath been already de- 
livered in this Ru'e) find the fourth porportional 
(which is the number anfwe-ing the Quel/ion)) to be 
15 , and ſo many men wil] do the work in 8 days. 


Queſlien 2 

If oh anidunt of Hangings of three quarters Lread would 
hang 4 Roo: : ow many yards if balf a yard in breadth 
would ſerveto hang the [ame Room? 

Aniwer Ninety yard. | 

Queſiicn 3. 

If a yard being 12 withes un breadth do require 12 
2.chs im lergth ” inche a foot ſquare ,, ce; H hu mmber of 
inches in lenot, wil m be a fot ſona; ., n ken the bread. h 
of the boa: d is 16 inche: ? 

Aniver 4 inches, Que 


\ 


- PROGRESSION. «© gz 


Ouneſtion 4. 


If the baſe or end of any ſolid ( as a piece of Timber or 
Store) being 144 inches, dy require 12 inches un length 
of that piece to mak: a ſolid foot ; Waat number of inches 
in lenzt w.ll make a ſlid foot , wien the ſquare at the 
end 5 216 inche; ? 

Anſwer, 3 inches. 

I will ſay no more of this Rule; Neither will I 
treat of the Double Rule of Three , as arule by it ſelf; 
but come to the Rule of five Numbers, which is an a- 
b:idgment of the other. 


[EEC ——_ __ }——_———— Ly = 


T he GoldenRule( ompound of fre 
Numbers. 


DOveſtion., l, 
| bi a hundred pound weight that is 112 pound weight) 


carried 126 miles ceſt 145. how much ſhallthree quar- 
ters of a hundred (that is 84 pounJ) coft; being carried 
40 miles ? 


ERE RUTE. 


Multiply the three laſt numvers one into another, (that 


x) the third by the fourth, and tht produtt by the 
fith; rhe [: produtt ſhall be the Dividend. 


Again, Multiply the two firſt numbers together ; 


th: produtt ſhall ie the Diviſor. This Diviſion being 
mide , the Quoticnt wil be the number of ſhillings de- 
fired. 


Example of tne former Que" 1on. C70 
G 2 Firſt 


$4 THE GOLDEN RULE. 


Firft , Place your numbers according to the tenor 


of the queſtion thus : 


16 8 pexce 
$5, 


RENE a 


672 13440) 564450 (42 


134 4 
I4412 $3760 
4. © 2688 
56 4480 26880 


Your numbers being placed in order, rednce the 
14 F. into pence, and it is 168 4. then multiply 168 
» by 84, the produtt is 14112, which multiplied by 40 
the later produt it produceth 564480 for the dt- 
vidend. 
Then multiply 112 by 120, it produceth 13449 
for the Divilſor. 
Divide 5644800 by 13440, the quotient will be 
4. pence which is 3 s. 6 d. and anfwers the que- 
ion. | 
In this Rule, the firſ# number and ferrth, alſo the 
ſecond and fifth; and alſo the third and ſixth, are of 
like denomination and nature. 


| ueſtion 2. 
If 10gli. for 6 months yield; li. entereFF , what ſhall 
625 li. yield for 36 months ? Place 


\ 0 © ea 


THE GOLDEN RULE. Sg; 
Place them thus; 100, 6, 3, 625, 36. 
Multiply the three laft, as before is ſhewed, the 


| ſater product is 67500 for the dividend; and the 2 
fire multiplied make 6co the Diwiſor , then divide 
| 67500 by 600 the (or 675 by 6, which is all one) 
| the quotient will be 112 whole pounds; and 300 
| (or 3)\renmaining, which becaule it is half the Divi- 
| ſor, ſignifies the half. of a pound; that is 10 ſhil- 


| lings. So tine anſwer to the queſtion is 112 Hs. 195. 


& 1 


[:. mM 
100 6 Z 624 - "8 
6 3 
600 i875 
_ 
6)677(:12 11250 
64646 5625 
67500 


Which might have been piven in one denomina- 
tion, namely 2250 ſhillings, it beſore the work the 
pounds had been turned into ſhillings, by multip!y- 
ing them by 20, as hath been ſhewed before. | 

But ſince moſt queſtions, except fuch as are ſfuai- 
ed for the purpoſe, are apt to end in ſome Fraftion, 
[ ſhall next treat ofFra&tians. 

Only firft, having ſpoken of the double Rule of 
Three , this may let you know, that all queſtions 
which are wrought at once by the compound Rule of 
Five, may be done at twice by the ſingle Ru'c of 
Three; and the doing of them fo by two Operations, 
Is called, The Double Rule. 

As in our laft queſtion, there are two taings conii- 

"0-4 derable, 
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derable, the difference of money ; and the difference 


of time. 
Firſt , for the money. 


Say , ft 100 ls. give 3 bi. what 624 ;? anſwer 


18 533 lt. Ny 
Secondly , for the time, 


Say , if 6 770. give :3] /z. what 36 mo. anſier 


113 += [s. 


109 


But this will he better inde! ſtood anon; and then 


the Reader may uſe that wh ch he likes beſt. 


——  —_— 


Of Fractions. 


"He word Frattion ſignifies a bre.kng , or 


when a number is brokin ſo, tte parts 
| (which muſt neecs be every one lels than 
the whole; and the whcle is acco: nted but Ore or 
Unity) being lefs than Un.ty, are called FraRions 
(that is, f:agments or pieces) of Unity. Now the 
Unite, or intire nui!:ber which is to be broken, may 
be any thing, as one pew: d, in refpet of ubich, Shil- 
lings and Pence and Farthings are Frattions;, or, one 
ſhilling, in reſpe&t of which, p::ce and fe.rthings arc 
Fratt:ons:, or, one pecny, in reſet of which farthings 
are Frattions ; and the like of Hergkrs and Me ſmes, 
or any other thing tobe Þ:oken into parts. 

In Frattions, we ſhall ticatf ft of Nuzeration, then 
of AMuitiplicatiin and Div/on , then 0: Reduction; 
and laſtly, of Add r.o7 and Subſt, Gin. F 

Tte 1icalon of th's O:der will ſoon be ſeen; _ 
Akt 


bre.ch o. any intire thing into parts; and. 


lo 
in 


thi 


al 


NUMERATION, 
Multiplication and Diviſion are here much eafier than 
Addition, &c. and therefore ought to be learned be- 
{ore them. 
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N UMER ATION. 


Umeration is nothing elſe but the way of wri- 
ting Fractions; and that this may be done, 
we muſt conlider that any Vnity, or Number 
repreſenting an Unite, may be broken into 

two parts equal; and then each of the parts is called 

one ſccond, or half ; or it may be parted into three 

equal parts, and then each part is called one th:rd , 

and two of them are called two thirds; and the like 

may be underſtood if it were partcdinto 4, 5, 6, 7, 

8, 9, 20, 50, or 100, or how many {oever. 

Now to write theſe; do thus : 


One half ? {1 
! One third | | 
| One fourth Z 
| One fifth |, : 
Writes One ſixth > Thus & } 
| One ſeventh { | ; 
One eight : 
One ninth W- 
L One tenth j C5 


. In every one of thele 10 Fratons, the Number be- 
low the line is called the Denomin.tir, and ſhews 
into how many parts the Vnzrre is broken. 

The number above the line ſhews how many of 
thoſe parts are taken, or contained in the Fraction, 


and is therefore called the Nyumerator : So in the 


G 4 Frattion 


- Gf 
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Fraftion 3 - the Denominator 5 ſhews the Unite to 
be broken into 5 parts - and the Naumerator 3 ligni- 
fies 3 of ſuch parts to be contained in the Frattion 3 
which Fraction therefore is called three fifths. 

And here it is plain; that, As the Numerator is in 
proport:on to the Denowerator : ſo is the Fraction to 
1, or Unity, for3or5;: or any the like, is equal to 1. 

And therefore all Fractions are quotients of lefler 
numbers divided by greater, as + ſignifies 4 to be 
divided by 7, and as the dividend 4, is to the divi- 
for 7 - 1o is the quotient 4 to Unity. 

And therefore this line of ſeparation which is drawn 
between the Divided and Divsſor, doth properly fig- 
nite Diviſion. 

Hitherio we have ſpoken only of ſuch FraQions 
35 arc els then 1, and thoſe are called Proper Fratt:- 
ons ; but there are alſo 23, 33, 53, 63, and the like 
mixed Numbers; which fo. written ſignifie emo and an 
half, 3 and ; quarters, five and a ſeventh, 6 and 3 fifths. 
Theſe by multiplying the whole Numbers , by the 
Denominator,, and to the product adding the Nu- 
merators reſpeRively, are turned to5, '3, 3, *3, which 
are called Improper Frations, becauſe every one of 
them contains more than Unity. 

Theſe, nevertheleſs may be multiplied, divided, ad: 
ded , or ſubfir.tted in the ſame way as are proper 
Fractions. And this ſhall ſerve for Numeration of 
Frattions. 


MULTIPLICATION: 


THE RULE: 


Ultiply all the Numerators together, the leaſt produtt 


ſhaſt be the Numerator of the produtt required: 
| Likewiſe 
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Evampl: 1. 
If 3 be to be multiplied by 4 Multiply the N#- 


merator 3 by the Numerator 4, the produtt is 12, for 
| the Nawerator of the new produtt. Aiſo multiply- 


ing the Denominator 5 , by the Denommator g, they 


| produce 45, for the Denominator of the delired pro- 
| dut, fo that product which was required, is ZZ. 


Exampie 2. 


If 3, 2, 4, 2, and ,} were to be multiplied all toge- 
ther, begin with the Numerators, ſaying, ounce 3 is 3, 


and 3 times 4 is 12, and 12 times 5 is 60, and 60 times 


3 is 180, for the Numerator : Then multiply the 
Denominators : ſaying, 2 times 4 is 8, and Stimes 5 
i540; and 40 times g is 360, and 360 times 11 1s 


! 3960, for the new Denomina:er. So that the pro- 


dut of all theſe is 533, that is 1644 to z5, as ſhall 
be ſeen hereafter in Reduttion. 

Acd thus it appears, that proper Fra:t:0ns being 
leſs than Ore , are ftiſl made leſs by Aultiplying : as 
here the produtt ,* is much leſs then 3, which is the 
jeaft Multiplierz and the reaſon hereof is plain, tor 
ſeeing Mnltiplication is but the taking of a Number, 
a certain number of times, if that number of times 
be more than 1, then the Number to be taken is 1n- 
creaſed by being taken more than once; but if the 
Number of times be 1, it is not increafed nor dimi- 
niſhed, but is ftill the ſame; Laftly, if that number 
of times be leſs than 1, as £5, the number not being 
taken once, but half o!: once, produceti a number 
leſs by half; that is, the half of the number to be 


taken; and the like reaſon is of all othets. 


Example 


MULTIPLICATION 89 
| Likews/e multiply all the Denominators rogether, the laſt 
| produtF ſhall be the Denominator of the produtt ſongbt. 


gs DIVISION. 


Example 3. 


Multiply the mixt Numbers, 3; 5, 45, and 5 2: Firſt 
(as hath been ſhewnalrcady) turn them to improper 
Fraftions - thus, firft fay, 2 times 3 is 6, and 1 1s 7. 
So the firftis!. Socondiy, 3 times 41s 12, and 1 is 
13: ſo the Second is *:. Laitly, 4 times 5 1s 2o, and 
3 is 23: ſo the laſt is *?, Now the Fractions to be 
multiplied are }, '3, and 7; Firſt, for a new Nu- 
merator ,, fy, 7 times 13 15 91, and 91 times231is 
2093, for a new Numerator. 

Then ſay, 2 times 3 is6, and 6 times 4 is 24. So 
the new Dezommnator is 21. 

And the product of all theſe Frattions is 23, that is, 
jt real diviſion be made, 87 ;: 


DIVISION. 


Tvifion, To divide one Fraction by another, is but 

the croſs multiplication of them ; that is , the 

Numerator of the one, by the Denominator of the 

other , and hereby the proportion of one Fraction 
to another is ſeen. 


Example 1. 

24 Divide 3 by 5, to do it ſet them 
thus: and mu'tiply as the croſs leads; 
Saying, 3 times 8 is 24, which ſet 
over the Crols for a new Num:r i- 
for , and 6 times 4 is allo 24 : which 
24 {ct under the Croſs for a new Der0- 
minator ; ſo the quotient is #3, that is 1, which ſhews 
the Fractions to be equal one to another. 


3” 6_ 
4 g 


Example 2. 


DIVISION. 
Example 2. 


Divide3 by, Firit, ſet them 
thus : And lay, 3 times 9 is 27, for 
a Numerator , and 5 times 4 is 20, 
for the Denomizator : lo the quoti- 
ent is 5 , and fo many times is 4, 
contained 3n 3 that is, as 27 is to 20, lo is 3 to 4 
and fo 1s;] to 1. 

In D:vi/:en it is to be remembred , that the 1Vu- 
merater of the quotient ever arilfeth of the Numera- 
tor of the Dividend : And the Dezominator of the quo- 
trezit Comes of the Dexominater of the CPrvidend, each 
being crol3 multiplied as befoge. And allo reinem- 
ber alwayes- to: ſet _the Dividend on the leit hand of 
the Croſs. 

If a Fra'icn be to be divided by a whole num- 
ber; Muitiply the Derominator by that number, the 
produ:t gives the new Denommator, and the Nume- 
rator remains the lame. So if be d.vided by g, fay 
g times 4 is 36. Sotke quotient is z4. 

Or if { were to be multip'icd by g , the product 
(by multip'ying the Nume:ator by g,) w.ll be2: that 
IS, 2 +. 


Example 3. * 


Divide *?P by *, thus: ſay 320 70 F- 
times 9 is 2880, fora N;imerator; 320 Is 45 
And 8 times 45 is 360 ſora Dena- 8g af: _—_— 
minator. $So the quoticit is *,2, P - 
or 350 


For Pis equal to 40, and 4; 
equa'to 5, kutzo contains 5 eight times. 
And lo in the ſecond e:amp'e, ir may be proved, 
that as 27 to2c, ſois3to *, For ſirſt, mu'ti;ly the 
wo 
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to middle moſt, then 2o times ? is ?, that is 12. 
Secondly, multiply the firſt and laft, and then 25 
times {is - that is alfo 12, 
Wherefore by that which hath been ſaid in the 
Golden Rule, the four gumbers 27, 20 3, 4, are pro- 
Porrional. 


REDUCTION 


E DUCTION OF FRACTIONS is 
thrcefoid. | 
1. To reduce 

in the leaft) tf oe 
2. To reduce many Frattions of divers denominations, 


to one Denomination. 


© Frattion (which isnot already 


3. To reduce any Fraftion from one Denomination (as 


Near as may be) to any other Denomination deſired, 

I. For the firſt of theſe, To reduce @ Fraction ro 
its leaſt termi. Divide both the Namerator and the 
 Denowinater by the greateſt Common Divi/,0n that you 
can think of; the' two Quotients being placed re- 
fpeRively in a Fraction, that Fraction ſhall be equal 
to the former Frafion ., and in lefler terms. 

So (in the 3 Examples of Diviſion) to reduce *;2, 
to 7, divide 1880 by 360, the Quotient is 8 : then 
divide 360 by 360, the Q40::ent 1s 1, and the new 
Fraction 5 is equal to the former Fra&ion *372, and 
in lefs terms, as you may fee. But to find the great- 
eft common diviſor , this is 


The Rule. | 

Divide the greater term by the lefſer (I mean by 
terms, the Namerator and Denominator) and by the re- 
mainder 


Um = my SS WS 
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mainder (if any be) divide the diviſor, and if any thing 
fill remains, by that divide the laſt diviſor , continaing 


| this courſe till nothing remains greater then Unity) that 


diviſor which #5 leaſt of all , is the greateſt Common 
mealure of both terms, by which both being divided, and 
the q"otient placed likg a Fraftion, that Fraction ſhall 
be equal to the former Frattion, andin the leaft terms. 


Example. 


Reduce '{; to the leaft terms; firſt divide 148 by 
16, the quotient is 9, and 4 remains - again, di- 
vide 16 by 4, the quotient is 4, and nothing re: 
mains ; where:ore taking 4, (the laſt diviſor) for the 
greateft common diviſor , by it divide 148, the quo- 
tient -\5 *37; 3nd by it divide 16, the quotient is 4. 
Theſe two laft quotients placed orderly in a Fraction, 
make 32, which is equal to '#, and in the leaft terms, 
ſor no number greater than 1 , will divide evenly 
both 37 and 4-+ 

Other wayes there are of leſſening Fractions, ag 


| dividing the terms (i: they be even numbers) by 2, 


and the quotients (if even) again by 2, or elſe by 
2, or any other number that will divide them both 
evenly , that is, leave nothing remaining, but the for- 
mer Rule being general and caſie ſhall ſerve tor all. 

il. Now ſecondly , To reduce many Denominations 
'0 one common Denominator. Lect the Fractions 
Dez, 2, 2, 52, to be reduced all to ene denomination. 


' The Rule. 

Multiply all the Denominators together , and the laſt 
/":0anfF ſhall be the common Denominator to all the 
Frattons -- Then multiply every particular Namerator 
::+- ll the Denominators except his own, ard the laſt 
Froduft ſhall be Numerator to that Frattion. 


Thus 


94 REDUCITION. 


Thus to reduce the forementioned Fractions !, 
Þ + % 19) Mo one Denomination : Say, 2 t:mes 


4 is 8, and 5 times 5 is 40, and 40 times 81s 320, 
and 320 times 10o 1s 3209, this laſt produ& 3200 
ſhall be the common YDcminator. Then to get Nu- 
merators for every one of them : As firit, for the firſt, 
ſay 1 tirne 4 is 4, and 4 times 5 is 20, and 2o times 
$ is 160, and 160 times 10is 1160. For the fiſt 
Numeratioa ; fo the firit Fration reduced is !53?. Then 
for the ſecond Numcyrit.r : Say, 3 times 2 is 6 and 
6 times 5 is 3o, and 3otimes8 is 240, and 240 times 
10 is 2460. So the ſ{ccond Fration reduced, is 24%, 
Aﬀter the ſame manner may the other three be re- 
duced to #33 for the third: 33 : for the fourth : 
and 5” for the leſt : thele are ſeverally equal to 
the other, the {irſt ro the firſt, &c. as ma! be pro 
ved thus. 
Let the Unity be a pound Stey/r7e, then 


s, 
The! of it is 10 
and 2 is 15 
and + 1s 16 d. 
and 7 is Ly 6. 
and-2 is 15 
Inall 765. | 6d. 


That is 3 whole Unites, and 16s. 6 4. over; Tum 
16 54. 6 d all to ſix pences, it is 33 , and bccauſe 64. 
1s the fortieth part of a pound, therefore all the Fra- 
Ctions are equal to 3 33. 

Now add the new Fraions (which being all of one 
Tn) may be added lice whole Numbers : 
tus , 


1 6 00 


REDUCTION. 


16 00 
24 00 
25 60 
28 00 


28 80 


In all L233 40 


Which divided by the Denominator 3200, the quo- 
tient is 3 352. Now #2, reduced to the leaſt terms, 
as hath been ſhewed how it may, will be 53. ſo the 
{um of theſe alſo is 333, which is equal to the fum of 
the Fraftions given to be reduced, and therefore they 
are equal in ſum, and might be thus proved equal 


ſeverally, that is, the firſt of them propounded to the 


firſt reduced. Divide the Numerator 1600 by the 
Numerator 1, the quotient is 1600. Allo divide the 
Denominator 3200, by the Denominator 2, the quo- 
tient is alſo 1600; and fo may any of the reft be p. 0- 
ved equal by the equality of quotients. But | leave 
it as Plain enough already. 

I11. Thirdly, 4ny Frattion being given, tochange 
the denomination to any other more re;uiſite, retaining 


| if (as near as may be) the ſame value. 


THE RULE. 


Multiply the Numerator given, by the Denomina- 
tor required, and divide the ProduR' byth: Denomina- 
tor given; the Quotient ſh.ill te rhe Numerator re- 
qutre d. | 
| E xample. 

Let the F:attion given be ;} of a pount Sreraz -, 
what is that in the twenticth parts or {h li;ngs ! Muc- 
tiply - by 20, t:e Product is 140, which 61: feed by 
13, the quoticat 10 3} that 15, 1© s. and {7 5fa fhil- 


$5 $ 


» 
= 
e + 
b 


* "% - 


_ 


43 


g6 REDUCTION. 


ling ; which may be brougit to pence thus, mnlti. 
ply 10 by 12, Product 1s 120, wiich divided, by 13 
quotient is 9 43 4. And again, multiply 3 by 4, the 
product is 12, which divide by 13, quotient is 2 of 
a farthing, fo feven thirteenths oi a pound is 10 -, 


94d. and alinoft a farching. 

But he which is refolved to have it in the ſmalleſt 
coin, do it at firft work; for ſecing a farthing 
is the 960 part of a pound, multiply 7 by 960, they 
produce 6720, which divided by 13, the quotient 
is 516 farthings, and 4; of a farthing : theſe farthings 


may be turned to ſhillings, dividing by 48, or tf 


pence by 4, as in KeduiFton. 
This R-fe though ic be brie; and plain is of great 


uſe in Aruthmetick; either for turning Natural and 6 


ſurd Fractions in:o Decimals; or any other defired 
Denomination , with ſuch facility and ſpeed as may be 
wiſhed. 


IV. Frattions of Fraftions. 


In redution of FraQions,, ſome make another, 
or more parts, as Fratt:ons of Frattions for one : that 


is, when there is a part of a Fra#!0n; or a part ofaf 


part of a Fra#ion, &c. to be valued in one Fran. 


THE RULE. 

Multiply all the Numerators ropether the Lift pro- 
duct ſha be the Numerator deſired: Then mmltip!y 
all the Nenominators rogether , and this laſt produt 
fhall be the Denominator ſought. | 


Example. 
Let the Frattions of Frattions propounded, be * 


5. th 
FF 
66 5 

P 


- 7 Of }, for. ſo they are uſually written 3 and let ther 
Numerators be multiplied - ſaying, 4 times 3 Is 12 Red, 


and 12 times 1 is 12, the Nyumerator theretore rc: 
| required 
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quired is 12 : then for the Denominator, ſay, 8 times 
4 is 20, and 20times 2 is 40, for the Denominator 


» 


"| required; and; iscqual to? o! ;of 3. 
t | The Proof. 


therefore {is 32, oO: which one fourth is 8, and3 is 
fl >. of which one half is 12 , and there'ore 22 is the 


J/ jaſt ſum of ai} thz FraQtions - This needs no farther 
nit c.cmpliſy:;ng. 

gs 

[0 

at 

- ADDITION. 

be 


TO add many FraTtions into one ſum, conſider 
wh-ther t! ey be all of cne Denomination or 
Givcrs : if one, Then add all the Namerators 
>. togcther into one Sum, that ſum is the new 
cr, Nnimnerator : and the Denomnator, in this caule is not 
hatÞÞ altcre]. 


101. | E cam ple. 
| Let theFrattions to be added be 2, 4.5, :, Add the 
Numerators : ſaying 2 and 4 js6, and5 is 11, and 
pro-ÞÞ 11: 12. Sothe ſum oithem allis '5, that is 3 Unites. 
rip)h 4s, ler the Unite be 20 s. on? fourth is 5.5. and 
:1s 10s. and + is 20 s. which add:dto 10s. 1s 30 
s. then ?is 25 5. which added to thirty (hiljings gives 
555. Andlaftly,:is5 5. which add-<d to 555. makes 
60 5. that is 3 tines20 5s. thatis 3 l. or 2 Unitez. 
+ off PYutiftheFratt.ons to be added, be of divers de- 
the rominations 5 as {et them be 2.3, *, ?, then (by the 
12 Keanfio; aforc-going)} they muſt be turned all into 


re- one 
1K&v 


98 SUBSTRACTION, 


one denomination, and then they will be 38, 72, 


and 43. and may be added like thoſe betore © thus, 


In all 


So the ſum of all is '?i4, or 2, or thatis 3 2 
which if it be money, and the Unite i /. it is then 
31. 15s. and 104. as may he tryed thus, Firſt 2 ofa 
pound, is 13 s. and 44. and; is 155. and? is 165. 
I aftly, 1517s. 64. LTheic all added together, the 


theſumis2/. 15. 10 4. 


SUBSTRACTION. 


another, if they be buth of one deromination : 


the Numerator of the other, the remain is the 
new Mumneratcr, and tie DPeomsnator the lame as 
before. 

So if be ſubſtratied from *, the remain is £, the 
like of all other. 

Brit if they be not of one Dcnomination, - ti:cy 
muſt firſt be reduced to be ſo; then that which is ſaid 
before is ſufficient. 


N SUBSTR ACTION of one Fraction from 


It is done by taking tiie Namerator of one frem 
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Or EI oe — 


Concerning the Golden Rule in 
Fracuons. 


| He Goiden Rule in Frattions is the fame as in whole 
5 i Numbers, I will give you but one inftance. 
n If 3 of a yard of Tape coſt i of a perry, what ſhall one 
a Þ Jnch, thitis, 5; of a yard coſt? 
| Multiply the ſecond by the third, the product is -Z, 
© ® wiich div.ded by 3, the quotientis;*; of a penny, 
| for the price of ;: of a yard. 


= Otherwiſe. 


Seeirgiof a yard may be turned to 27 inches : 
| Say, if27 coft;, what 1? divide; by 27, it makes 
| forthe anſwer: wh:ch is equal to z{;, and in the 

leaſt terms. 

And where ſotver this may be done, to have the 
*Þ firtand third Nu-abers of Fraftions of one denomi- 

nation, the beſt way is to work with their Numerators, 
| not regarding taeir Denominators at ail: As, 7/3 
9 co, what 1? Inſtead thereof write, If 2 coſt 3, what 
7? Multip'y 4 by 7, it produceth *: , which divided 
by 2, the quotient 1s ?;, and that is the antwer in 
the leaſt terms. : 
cf And all this while it ſhould have becn noted that 
the Fraftionz are ever writen in a {mailer figure 
then the who'e Numbers; 


T he Rule of Prattice: 


nee on —_ ——— 
— ————— 


TheRULE of 
PRAGHTICE: 


N the Gelder Rite, or Rule of Three Dire. T inti- 

mated; that if the firſt of the threz Prepo: tio- 
nal Numbers given were Oe, that then.the Pro- 
du o' the f{econd and third numbers gives the 
fourta Propor'ional Numbers fought without uſing 
of any Cruiſton ; Allo, that ifthe ſecond or third 
of the Proportionals given were Ore , then there was 
ro need of 77ztplicat en, but dividing the ©reater 
of them by tie firit, the Quotient ſhall be the fourth 
Proportionalfoughtior. 

And from hence is framed this Rule of P:a%ice, 
(by ſome called the Mercnires Rule) which always 
hath Ore, an ingred:ent in the Queſtion, and it is no 
Other biit an 4. Vidooncut or Conpe;:4um of the Rile 
of Three, when zz 15 one of the three Proporticnals 
SIVEN 

And tha: fuch Queſtions that are to be reſolved by 
this Rule may b= the more readi'y and callly anſiered 
(Money common!y being «ne of the three Terms) 
it is expedient that he which intendeth to make 
much »ſec of this Rule, ſhou'd have readi!'y i;: his mind 
the Ev:n cr Aliquor parts O:a Pornd, of a Shifting, 
and of a Pery, And a'ic to have in H:mory the {t- 
veral Predutts of 12 (the number of Perxce in one 
Shilime) mu'tip'icd mo'2; 3, 4 $3, 65:7,0, 9, IO, 
11, and 12. Ail which are ſet downin the ſmall 74 
Les 'ollowing, which ought fir perfefily to be learned 
by heart, before fariher Progreis be mace into th's 
Rule. TABLE 


LE: 


The Rule of Praftice, 


or 20 Shillings. 

| ſh, —d.?) ( 

J-——=-0 | One T wentieth-: 

2——=O One Tenth + | 
[-.2-———6) ; One Eighth; | of a Pound 
| 3 ——4 P15 the* One Si:« th: Or 20 5. 
| 4 ——-O One Fifth: 
| F——-O One Fourth 7 | 

6-——$] | One Third: 
[10-——0:3: , 7 One Halt; J 

TABLE UII. The Aliquot or Even parts of 4 
Shilling. 

4,—-q. 
| 1—-—0©? C5 One Twelfth ? 

1 —2 : + Once E'gith 

2—-O | : One Sixth. of a Shilling. 

3—0O ris thes ! One Fcurth | 

4—--O \ 1 + Ons Third 

6—0 L i One Half --- 3 


TABLE 1II. The ſeveral Pence in a Shilling 
multplied by 12 


72 
7 Pence multiplied by, 34 
12 produceth 96 


FO —— 


8 
9 
1O 
11 | F132 
12 | 


H 3 For 


IOL 
TABLE I. The Aliquet or Even parts of a Pound 


REFERENCE 


| BIRMINGHAM | 
LIBRARY. |. 
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For the working of the Rule of Prattice , when the 
Price given is of Equal parts of aShil/zng this is. 


THE KULE. 


K nowng by Jour T able what part of a Shilling it «s, 
(whether; + 4, &c.) divide rhe ſum propounded by it, 
and th: Quotient ſhall be the nuniber of Shillings anſmer- 


ings our Queſtion. 
Example. 


At 6 d. the Onnce ,, what 5625 Ounces ? Six Pence 
is (by your Table) ;ot a Shilling , wherefore take 
one hat! of 5625, and it is 38125. and 1 remaining, 
which 1s 64. So that 75625 Ounces, will coft 381: 5. 
6 d. which 15reduced into Pounds, by cutting off the 
laſt figure :owards the righr hand oi 3812, and tak- 
Ing the hz If of the other figures, which wiji be Pounds 
and 11 one remain, inraking of the half it is 10 s5.— So 
the figure 2 being cut off from 38: 2 , the ha'f of 381 
S160 and 1 remaining, which is 190 75. 12 s. So the 
Price of 7625 ounces will he 1,07. 12.5. 64. Ando 
muft you co or al! otliers. A> if the price be }, take 7, 
if; take ;, as by the Examples following. 

(1) AL 6 d. the Ounce ,, what 9625 Ounces ? 
3812 6 4 
190 © 12-6 
(2) At 4 4. the yard, what 362: yards? 


_— 


. 120|7 
60 li. 7 5.0 4. 
(3) At 3 d. the Gallon, what 08g Gallons? 
; 2417 3 4. 


7 5-436 
(4) At 2 d. the Pcund, 1740 Poinds ? 
6 11216 g d. 
56 [3.65.84 


Cy 


The Rule of Prattice, 103 
(5) At 14. 2 9.the Ell, what 9623 Ells ? 
: 12012 104. 2 g 
60 /'. 2 5. 10 d, 24. 
(6) At 1 d. the Ounce what 672 Onnces * 
1 72 516 
2.45. 165. 


* * 
» __ 


Thus have you Examples when the price is ever 
paris of a Shilling, But when they are uneven parts of 
a S-olling, as 5d. 7d. or the like, then you muſt do 
the work at two or three Operations , though in the 
ſame manner, as Pence. 


Ec 

_ Pence &. 

» i 3 and 2 

" 7 4 and 3 

” If the i 4 and 4. 

- i Price be } gf take for it }6 and g 

ls 1 o 6 and 4. 

y 11 6and 3 and 2 
1 | "4 

c Examples of theſe uneven Parts of a Shilling. 


0 (1) At 5 4. the Gallon, what 6254 Gallons ? 


iisg3d. + -7-"ngG9 6 4. 
, | tis 2 d. 1042 4 4. 
l, 5 260|5 104. 
| 130-64. 46: 166; 

d. (2) At 7 A. the Ounce : what 9271 Qunces? 
Z IS fb d. 3090 + d. 
l, 11$3 4d, 2317 | 9 da, 


EEE ATA Me. 


7 | 549]3 
| 250 6 8-6 


104. The Rule of Prattice. 
(3) AtS$ 4. the Yard, what 7952 Yard: ? 


— _ - — — 


1s 4 4. 2650 9 1 
11S 4d. 2650 $1 


as _— 


s 530{0 4 4d, 
205 [z. T-- 745 4. F | 


(4) At 94. the Ell, what 3769 Ells ? 


—— — 


1156 4. 11094: 6 d, 
;ls 3 d. 9 +2 3 d, 


9 28216 9 4. 
I 42 {t. 5-4 9 4, 


(5) At 104. the Dozen, what 625 Dozen? 


| —_ 


3186 d. 312 6 d. 
31S 4d. | 208 4 d, 
10 5210 10 4. 
26-4608, 10 4d, 


(6) At 114. the Pound, what 6952 Pound ? 


F< Bram —_ -- - -————— 


11S 6d. 3476 

11s; &. 1735 

11524. 1178 8 4. 
11 6372 8 4. 


318 lt; 4.8 6 


(7) At 124, or 15. the Ounce, what 9871 Ounces? 
;3 Of 20 s. therefore 98712 is 
| (493 His: 12 7 


If the Price of the Commodity is in Fartkings, 


or Halt pe: ce, bring the Sum jtito Pence, and work 
as in the prec:ding Queſtions ,and accorGirg to the 
follcwing Examples. 

(1) At 


-_ 
»— 


"I 


D @& | J 


JK 


>. | 
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(1) At 1 qQ- the Pound, what ©6392 Pound? 


1598 
1313 pa - 
6 73. 13+: 4:3 


-_ | 
Cl $1) wn 


(2) At 2 9. tneEl, what 3625 Ells? 


I 
EL 


18:2 4 q- 
IO 15]! 
7. h. 11 $. 0 #4 24: 


(3) At 3 9. the Ounee, what 732: Ounces ? 


M— 


Z 3560 3 q- 
Þ: 305 
1532 6 d. 
4517 


22 "4.17 4hi6 a: 3 4 


This is the manner of working for the even parts 
of « Feay, but it they be uneven parts; As two pence 
3 farthings, five pence 1 farthine or the like, [{/ork. 


firj- for the even part of a Shillizg, and then for the far- 


things, which added the work, is dove. As in theſe Ex- 
amples. 


(1) At 34d. 34.the Ell, what 8.7 Ells? 


Concni_— 


I 204 3 q- 
; » ; 
25l5 
12 (i, 158, 04. 39}: 


(2) At 


- To6 The Rule of Fellowſhip. 
(2) At44. 19. the Pound, what 7133 Pound? 


a 1189 8 
again 1189 8 
. 1.48 8; 

228 0! 


2 
I 


126 ls. $5. 0 4d: 


For the even parts ofa Pourd, you muſt take the 
parts as you find them e:prefled in the Table; as for 
10 -. the;, for 5s. the;, for 4s. thez; as in Example, 

(1) At2s. 64. theEl], what 6294 El!s? 

: 786 tt, I'5s. 

(2) At 49. tne Ream, what 735 Reams ? 

z 47 li. 

If (in this Rule) at any time the Queſtion confifts 
of the part o' an Ell, Yard, Pound, Ounce, Croſs, 
or the like; you muſt deal with the whole E!!s, Yards, 
Ounces, &c. firſt , and aiterwards add the price of 
the 5 5. + orwhat other part ſoever it be. And thus 
much ſhall ſuffice for this Rule of PraGice. 


| —_ —— 


TheRULE of 
FELLOWSHIP. 


His Rule is uſeful for Merchants, and alf ſuch as 
Tradein Companies, with a Joynt ftock; and 
muſt ſhare a proportional part ofthe gains, or loſs; 
, every one according to his ſtock which he laid in. 
TheRu'eis two-foid, with equal time; or with 
mmegual time. 
That which is with equal time, is commonly cal- 
led, the Rule of Fe!law(].;p without time. 
Of this we will firft ſpeak. THE 


| muſt A. have, 


2685 55992. 


The Rule of Fellowſhip 107 
THE RULE. 
As the whole Foynt ſtock, is to all the gain or loſs: So 
is each mans particular ſtcck, to his part of the gain, 
or loſs. 


| Example 1, 
Two Purchaſers A. and B. buy 700 |. a year Land 


for ever, (when money is at 8 per Cent.) for 14000 /. 


of which A. pai Boool. and B 6000 |. after 5 years 
(money being fallen to 6 per Cexr.) they ſell it for 
18700 d. ſo theresis gained 4700 |. how much of this 


Firſt for A. 
Say, if 14000 gain 4960, what 8aoo ? anſwer, 


Then {or B. 
If 14000 gain 4700 , what 6000 ? anſyer , 
2014533. As by the ioilowing operation doth appear. 
(1)For A. 

l. 'S 

If 14000 gain bi what 8000 


— 


14000} 3 76 0 0 0 0 0(2685 1222 


. | 4 — 


28000 
96000 

84000 

120000 


—— 


112 0 00 
20000 


* hr 


70000 
100 00remainder. 


(11) For 
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(11) ForB. 
l E. "8 


If 14000 gain 4700, what 6000? 
(©) 


CDI EB ne ___ 


4,» 
4V9D 


14000)2 6200000 (2014 88% 


i 


— OY Oo—— en 


28000 
20000 


- I4000 
60000 


a— 


”t)1, Oo -_- — 


56000 
40 0 0 remainder. 

Here note, That this Work mig'it have been much 
abreviated, if from each of tiie three numbers you 
had ciit off two Cyphers towards the right hand, 
as hath been former'y ſhewed in the Compendiums 
of 7/7ultiplication and Diviſion. 

Now for the proof hereof, 


ifyou add 2685 7332 
which is the ſum that A. gained; 
So 4 


Thefim which B. gained ; the {um of them is 4700 

Which is equal to the total gain. 

And according to the proportion of theſe two 
Numbers - that is, as8 to 6, cr 4 to 3. So they, 
ought to have parted the yearly Rent alſo, all the 
zime they received it - thatis, As, ought to have 4oo/. 
yearly; and B. 300 /. 


Examp/e 2, 
A. B. andC. joyn their moneys tz make a ſtock, of 


25000 /, of which A. laid in 1G0co 1. B, 8c00 |. and 
C. 
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E. put 11 7000 I. with this (after a certein tine imtiades 
ing) they gained 7500 1, how muſt this be parted? 


Firſt ior A. 

Say, if 25000 gain 7500, what 10coo ? 

Or ſhorter, if 25 get 7 5, whar 10? Muitivly 7 3 by 
10, it proJuceth 75, which divided by 25, ine quo- 
tient is 3, that is, (reftoring the thrze Cyphers) 
2ccol. for A. 


Then for B. 


Say, 1: 2500, gain 7500 what Sooo? 

Or ſhorter, if 250 get 75, what 39? 

Mo::ipty and divide as the Golden Rul- requires, to 
the quotienr reſtore the two Cyphers, then it 
will be 2400 /. for B. 


Laftly, for G. 


Say, if 25c give7;5, what 70? anſwer 21, to which 
p.t the two Cyphers, it makes 2100 /or C. 
| And theſe three 3000; 24co , and 2:00, being 
added together , make 7500. And have that pro- 
portion as the particular ſtocks had: and therciore 
the Work is right. 


(LU for A. 
If25 gain, what 10 5. 


The Rule of Fellowſhip. 
(1!) for B. 


It 24000 gain 75, what 80 
0 


mm, m——————_—_ ————_———__—— 


250) 6000 (24 


500 
I 000 


— 


1000 
2.4 00'0rB. 
(lI1) for C. 
If 250 gain 75, what 70 ? 
7 0 


250) 5250(21 


—— — — — — — — — — — ——— — — _—_— — 


500 
250 


250 
2100 tor C. 
And if inftead of gaining 7500 /. whereby every 
one is ſuppoſed to have his ſtock, and a pari of the 
gains; they had loſt 5500 /. then their particular 
flocks had not been duc to them, but ſo much as 
wouid beleft after their proportional parts of the 
loſs were abated. 
Example 3. 
A. B. and C. with a joynt ftock, of 25000 I. ga 
7500- of which A. gets 3000, B. 2400, C. 2100; 


what was their ſtock? T his 


] 


FA 


to Hm = Ae 


The Rule of Fellowſhip with time, T7131, 

This is but the Converfe of the former, therefore 

ſay, if 5700 require 25000, what doth 3ooo require ? 
10000 for A, and fo work for the other two. 

Man; e:amples are of little ule [except to lozd the 
Re:.ders memory where the Rule is ſo ſhort and plain 
| will therefore add no mere to this part of the Rule 
but unmediately cume to the Rule of Fellowſhip 
wich time. 


— DVI Sc A — 


The RU LEof 
FELLOWSHIP with time. 


THis Rule is to be uſed when the times o! the con- 


tinuznce of the particuſ:r ſilocksare unequal, and 
differ ; ſo that here the difference of time, and alfo 
the difference of ſtock being both to be conſidered ; 
it can be dune no better way then by taking the 
Power of them b<th to be the particular ſt: ck; and 
all thoſe Powers added, to be the whule ſtock , that 
which I call the Power is the Product of the money 


| of every one multiplied by his time; And then. 


THE RULE; 
As the ſum of theſe Produtts is to the whole gain; ſo 


| 35 each particular produtt tots part of the gain. 


Oneſtion ; i 


Three Merchants A. B. C. make a ſtack, of 100001. 
of which A. laye;in 4000 for 3 months, B. 3cool. for 
6 months, aud © 3covl. for 8 monihs, with this they 
gatn 200.0 1, wat is each mans (hare? 

Firſt, for A. multip!s 4c0:: by 3, it mc{kes 12000, 
let that be zccounted his particuler ſtock. 


Secondly, 
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Secondly, For B. mu'tiply 300 by 6, it makes 


18000, his particular ſtock. 

Laftly, for C. multiply zoe by 8, it produceth 
14000, for his ſtock, add theie, they make 5 40201, 
for tie general ſtock ; then ſay, 

For A 

If 54000 give 2cco , what 12000? anſwcr, 

666 #5525 
Then for B. 
It 54020 give 2co0, what i80c0? anſwer, 


Laiily, for C. 

[' $5460co Eive 2000 , what 24000? anlwer 
888 55222. 

The three Fra tions may be reduced (by dividing 
cach Numeraror, and Denominator by - ets and 
thin the three ſhares will be 44+ bn 6555, and. 8383 
which altogether make 002, as they ought. 

Lueſtion 2. 

Three Farmers, A. B. andC. lay out 1c00 I. to fuck 
their 7; onnds With Cittel, of which A. put i: 200 |. for 
6 years; B. had 300 1. getiio for 4. yea; 53 anaC 500l, 
ne ep #5 if br ind (by ———e/'s e ttmes) ht 
_ # 200 i. which inade the remain of their fioch, vi 
8o0O |. what has e. C9 manlcfi ! 

Moitiply 2CO iy 6, Ut Fives 1200 : Likewiie, 300 
by 4, it gives 1200. Laſt! iy, 509 by 2, the vrodu? 
is 1002: all theſe are 3400 'or the joynt ſtock. 

Tnen arſt for A. 

_ » If 3400 Jofe 200, what 1200? anſwer, 
70 =>for A. to which B. is equal, becauſe the 
Pow: « 01 his ſtock 15 {o. 

| herefore for C. 

Say, if 3400 loſe 00, » m_ 1000 ? anſiver, 58 $4 
So the 3 ſharesare 70 *? 2and 28 72, equal to 200 

Now becauſe A. put in 6 202 md lol 70 Sk 

ra. 


&.) 


tn 


And ſo doing for B. his remains will be 229 4, | 
And for C. hisremain is 441 55. Nuw theſe three 
rem*ins, 129 37, 229 3 and 141 5, make vp 890 l. 
which was the whole remain. 
Queſtion 3. | 
A.rents a cloſe for a year, to pay 80 1.he puts into ut 290 


ſheep: 2 months after B.puts 40 ſheep in, and 5 months after 


that C puts in 109 fſheep;how muſt every one pay. of the rent? 


Mou!tiply 200 by 12, it produceth 2400 
And 40by 10, produceth 4 00 
 Laftly, 100 by 5, (which is C. time) produceth'5 o 0 
In all : 3300 
Then for A. 
If 3309 Pay 80, what 2402? anſwer; 58:52. 
Then for B. 1 
If 33co pay 80, what 409 ? anſwer, g 33. 
And for C. 


If 3 300 pay $2, what 500? anſwer, 9, 42 | 
The who © numbers make 79, and bhe- broken 


numbers make 1. In all $0. 


Note. 

Whereas, hitherto we have- conſidered only dif- 
ſerence of time and money; it may be noted, that 
there may be dilterence of other kind, as perſons or 
place; but whatſoever they are, the: rower of all 
is found like theſe by multiplication; and are to be 
wrought like thele, with fo many Uſes: of the Golden 
Rale , as the queſtion requires, I will therefore add 
but one queſtion mere, which is this: 

| Queſtion. 8, 

One leaves a. Legacy of goo |. among four Kinſ- 
folk, A. B. C. D:. jo'as B:: may have+twice as much as 
A. and &. thrice as mch as B and D. as much and. 
balf as much as C ;, what it every one to have ? ; 

| 4 3y 
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fra the loſs ſrom the flock, remains 129 4, 
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Say, If A. be, B.is 2, C. 6, and D. 9,add theſe 
Numbers: 1, 2, 6, 9, together, they give 18, then 
ſay, If 18 require goo, what 1 ? Anſwer is 50. So 
A. is to have 5oL. B. loel. C. 300 {: andD. zgol. 
which are their juſt parts; and alrogether are equal 
to 909 |. and the work right. 


BARTER. 


O Barter is to exchange one Commodity for a- 
nother, the nature whereof will beſt appear by 
the reſolving of ſome Queſtions. 
Queſtton 1. 

Two Merchants Barter, One hath Sugar at 4 |. the C. 
ready money, but in Barter he will have 41. 13s. 49d. 
The «ther hath Fierch Wire at 131. the Hogſhead ready 
money, at What price muſt he rate his Wine to equalize 
the others advance of his Sugar m Bartcr ? 

Say, by the Rule of Three dire&, 

If 47. in Barter require 13 s. 44. advance, what ſhall 

137. in Barter require ? 


— 
— — a... tt. 


6-4 ]. | 
If As 1 3— what 1 3 2 k 
I 2 { 
3 0 
13 v 
160 # d. , 
1.3 ( 4(4 - 
xu85(5 x #(4'3 y 
480 #447 x # EE 
i60 x2 
25 Li 2, Wi 
20%s Anſver. 2 3 4 


© ueſtion 


BARTER. 115 


Queſtion 2 
T wo Barter, one hath 3C} of Ginger at 12 d. 3 per 
ponnd. The other hath Sugar at 15d. | perpound. How 
much Sugar muſt be delivered for the 3 C. 7} of Ginger. 
Firſt, by the Rule of Three (or Prattice) find 
what the 3 C. ; of Ginger comes to at 13 d. 5; per 
pound ,, which will be 'ound tobe :27. 15. For 
If il. coſt 13d t, what 3 C. £coft? 
Anſwer, 22 l. 1 s. 
| Secondly, Sa7, If 15 d.; buy 1 /. of Sugar, what 
| ſhall 221. 1 s. buy? 
| Anſwer, 347 


Queſt 101 3 


Two Barter, One hath Tobacco at 149. per pound, 
which he will Barter for Sugar at 10d. per I. how much 
T obacco muſt be given for 8300 |. of Sugar? 

Firft, the Byco . of S.igar at io d. per pound, 
1 comes to 3707. i165. $ a: - 

| Then, If 14d. huy 1 /. of Tobacco, what number 
of pounds wili 35ol. 16s. 84. bu:? | 

Anſwer, 6357 pound, and fo many pounds of To- 
baccoat 14.4. muſt be given for 8900 pound of Su- 


garat 10d. 
Queſtion 4. 

Two Barter, One hath broad Cloth at 15, s. the yard 
ready money., fer which in Barfcr he will have 16s. 3 ds 
The other hath Weol at 2s. 10d. per pound ready mo: 
rey? what price mujt his W.ol be ſer .t in B.rier to c4 
gnalize the advance which be puts upan bis Cloth. 

Say by the Rule of Three direct. 

It 15 9. ready money require « s. 3 4. in Bartcr F 
what ſhall 2 5. 10d. ready money require ? 

Anſwer, 24 —3g, ; 5: hits 

50 that he muſt rate his Wool at3s. 3 9.1 of a 
arthing per p. und. l:2 af 
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| Of Intereſt Sim ple and Compound. 


IN the Appenix to the Second. Part of this Book, I 
Feet have T atl:s 9} Compound ater:ſt., Rebate or Dif: 
cont of Moncy, I'urcvaſe of Leaſes and Annuities, 
whoſe Conſt; ution and Uſe are th:re Exemplified by 
Refolving of Q« tions ſuitable toe: ch Table, as by 
h: ving recourſe thicher will appear. But :or that Ta- 
bles may mt alwayes be at hand , I thought it ccnve- 
nicnt hear to ſhcw how to refclve Ozeſt:ons both in 
Simple and Compound Intereſt, by which T ables of that 
nature may be Cic:lated, were there not cnoveh, 


already extant. 


Queſtion b 

If 109 L. in 12 morths gain 6 |. what (hall 625 | 
gain in ; years or 36 morths ? PE. Oo | 

The Propcrticn is, | 

As'1001. is to 61: ina year, io 
S9is 6251. to1121. 105. ina yer. 
'-Wheretore mu'tiply 625 /. by 6 /. anddivide the # - 
Produtt by : oo, by cutting of two fig res, the Qhoti- 
ent will be 3752 that is, '37 1. 10 5. znd this beingmul- 
tiplied by 3, giveth'1 12]. to s. as by = Work 2ppears. 

[ l. pe Oe = O9Y 


too 6—— 625 
' A OG es | R 6 
37]50 
[. s. I 
112---10 112]|56 
_ "Oueſtion 2. 91 o- 


Ff 1001. in 12 months'gain 61. what will 2361, 103 9 
5 d. gain in 16 murtths? © 
$5.40. & .*-...- © 7 "PRE Broportion. | 
As 1co/. isto6/. inayeer, So 


- 


4 


4, 


G0 


. two: figures of the Integer, leavin 
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So is2361. 105. 5d. to141. 35. 94d. 39. ina year- 
6 $M | 
Multiply 236 —10 — 75 by 6, 
The Produtt is 1419 ——2—- 6, 
This divide by ico, which is done by cutting off 
141. on the left 
hand of the linz. The ſigyres on the ;ight hand mul- 
tipiied by 20, and the fipures (or remains) apain'by 
12 ; and laftly by 4; ſhillin all give 14/1. 35. 9d. z 9. 
Which divide by 3, and add that third part to 14 /. 
35.94 39. theſun will be 1387. 18s. 54 0 9. as 
by the work appeareth. 


L. [. f; & a. 
100—6 —236 -1)—— go 


: 6 
I. 14 19—--2—6' 
jb 
CEE: ea 
243 XF 3-9 41 bd; ws 9, 392 
C468 q £0 q [12 
18+: $$ 4-14-23 ——_ — 
DTT, d ; IG 
3 FFF F7 9. £02 
—|—- 
90 
{4 
q- 3110 
+ 0b I. 5, d. q«. 
Ins yer: 14 -$:''9 72 
In; ofa year 4 14 7 


- In1s moneths 18 F- 5 T 


+ By thi» manner of Work, 1f 417 1. 115. 8d. be put 
out at Tatereſt for 2 years at 61. per Cent. 1: will, amount 
unto (1 man the Intereſt) Fol.'2s. 29. As by the. Work 
appears, T2 li. 


! I ls s. 
100 6 417 II o8 
6 

| 25ſ05 10 00 
li. s. d. [2d 
Ja one year 25 O1 O1 10 
02 12 
In two years 50 02 02 120 
4 

[80 


Thus theſe Queſtions are wrought by the Single 
Rule of Three, but they may be otherwiſe wrought 
by the Golden Rule C,mponnd of 5 Numbers. O! which 
in that Xz/e you have an Example. 


Of Compound Intereſt. = 


It may he wrought in the fame manner that S:-ple 
Intereſt was, on:y add the increaſe every year as it 
riſeth, tott:e ſam of the year before- going, ſo con- 
tinuing this courſe, till you have gone throvgh the 
Numbers of Years required 


Queſtion. 


What will geo li. ameunt znto, if it be” forborn 4 


- * ears, after the rate of 6 per Cent. Compourd Intereſt. 


Firſt Work. | 
{i. li. Tor bz. 
ICO 6 JO0 


Firft year :0 /:. 


Add this $0 /:. found at this firft work to the 500 ls. 
it makes 53015. then for the. 


: Second Work. 
li. l. ls. 
309 LS 530 


Ilg 


| HMIIS ro —o_—_——_—— 


ls. 311809 
Second year 31 /:. 
Which add to 5307s. it makes 5 61 Us. 


Third Work. 
li. L.. lr. 
100 6 $6l 
6 
ls, 33\65 
' Third year 33 6, 
Which add to 561 /:. it makes 594 5. 
Fourih Work. 
[3. | ls. [s. 
100 =... 594 
0 
li. 35164 


For the fourth year 35 5. 


The four Produtts of theſe four Multiplications, 
deing added together (having reſpet to the figures 
cut off ) do make 131 /i. which added to ihe Princis 
pal makes 63115. 4, and ſo much doth the Princi- 
pal and Intereſt amount unto , being forborn four 
years, as here may be ſeen. 

I4 The 
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The Principal 500 

1 ProduRt 30 | oo 

2 Product 31 | 80 

3 Produt 33 | (6 

4 Froduct _ 35 64 
131 | 10 


And-obferving this method, you may reſolve any 
Oueſtion ior any Number of Years, and {or any Rate 
of Intereſt, and by this Rule is the firſt Table in the il & 
Apper.d.x of the ſecond part of this B.ok made. And 
here it will not be improper to add two of thoſe Ta. 
bles in chat Apperd:x (which are there in Decimal Il « 
Numbers) reduced into Fonnds, Shill:rgs, Pence, and 9. 

The one ſhewing what any ſum of Money forborn, ard 
numler of Tears under 2 1, will amoxnit or be iricreaſed utto. 

The other ſewing the preſent worth of any Annuity, 
Rent, or Portion, for any number of years 10 Come un 


der 31- 1. TABLE. 

(Years [/i, 5s. d. g |Years. bi. 5. d. 9 
| INI [OE © 10-2 
2j1 2 5 323 1912.13" 10 1j- 

3j1 So» 182 7-41 o 

4/7 5.930 193 © 6 0 
BLIRE 70M. £ 2013 4 1 z| 
| 6j1 8 4 2 218 7:11 9 
(1-10: 0-3 22[3 12 0:3 

8/1 11 10 2 23/3 16 4 3 

91 - 3 9 2 24,4 © 11 3 
Iofl is 9 3| 2514 5 10.0 
x64 19 11-2 26/4 IO 11 3' 
EE. 2794 16 5 2þ 

ages SM -\28;5 - 2: 2: 3Þ 74 

142 J 22 | 29:5. . 0. 4:2þ: 
= 7. 2.0 30'F 14 10 7 


The firft Table, Sheweth what any ſum of Money 
teing forborn any number of years (under 31) will be aug- 
nented wnto, accounting Intereſt upon Intereſt at 6 per 
Cent. per Annum. | 

The Ute of the Table. 

RE eS Queſtion 1. | | 
W If 234 li. be forborn for the term of 18 years, how 
ie I much willit be increaſed unto, accounting 6 li. per Cent. 
16 | Compound Intereſt? Wes F 
id Look in the Table tor 18 years, and right againſt 
a. & it you ſhall find 2. 17s. 1d. And ſo much will 1 /5. 
a1 & or 20 5. be increaſed unto in 18 years. 
Then ſay by the Rule of three ; 
4 If 1 /s. give 2 4, 17 s. 1 d. what will 324 /:. give? 
'0, _— 


__2055 1]s. 
12) 22 I940 (1 8495 
og © .66, © 924 lt. 
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722 


—— 
So that 324 ls. being forborn 19 years, will be in- 


ereaſed unto 924 bs. 15 2. 


Oreft.on 2. 
If 156li. 155. 6d. be forborn 20 years, to what wil 


*&t amount. 


Againſt 20 years in the Table is 3 /s. 45. 1 4d. 39. 
CI__—_ work by the Rule of Three as followeth. 


ls. Ss. 


; : 4 


© #& 4 
Xjx3F (1 


SHS fIx\gq (#*5 13% (Sf fgX9% (87713 
XZ E#44440 #44444 IXXXX 


XX XXX 


438 lb. 


So much will 136 /s. 
20 years. 


d, 
I 


97 #(3 


I3 5, 


I5 8. 


9 - bt. s. "2. 


3 136... 15. 6 


20 


273J5.- 
12 


$479 
2735 


32326 d. 
3079 


295434 
229782 


984780 


10:07 254 


X #7 ; d. 
x59 ®x(6 


83'S} 433,12 
6d. 29- 


6d. be increaſed to in 
=" Tis! 


BARTER | 


Y Il. TABLE. 


Years. li. 5, d. PRE Years. b. 8. d. a 
10 18 102 1610 2 11 
0 [.:.--$* 16 a ITO 9g 62 
$2 14 +44 18}l10 16 6 2 
j- | 19511 2 © 
"9-8 0 2} 7 
J4...4 $06 | a nn 
64 14 41 "FL 
773 14 7-3 22112 Q IO 0] 
66-4 2-4 23112 6 © 3 
9.6 16 O 1 2.4 12 II O OO 
10{7 2 4]. | £12 14 "8 © 
RS 25 2 
117 17 3 26[13 © o3 
128 -7 $8 0 2665-4 32 
1318 179 © 2 2vi1t3 -. $8 1.2 
Hp $1.1 fu th zx £6 Z 
15/9 14 3 © 3013 15 3 2 
The ſecond Table,Shewing what any Annuity, Rent, 
or Penſion, being forborn any number of years under 31, 
rebating or diſcounting yearly, after the rate of 6 per 
Cent. Compound Intereſt is worth in ready money. 
The uſe of the Table, 
Queſticn 1. 
I 
3 What is a Leaſe of 25 li. per Annum payable yearly, 


md to continue 2F years, 17 p eſcnt money TT 
Look in the Tabl#for 2 1 years, and againſt it you 
nal find 11 /5. 15 5, 3 4. 14. Then ſay by the Go/awn 


Ro 


Ht. 


124 BARTER. 
If 1 5, beworth 116. 15s. 34. 19. what 25 &. 


20 


235 $hillings 
12 


$73 
235 


2823 Pence. 
4 


11292 Farthings. 


z | axg# (3d. 
x82;79g (ixzxx (5881 
#4444 #zxzx (94. 5. 30d. 
WE aus 
294 ls. I F. 2 d. 
And ſo much is 25 1s. a year worth in ready Mo 
6ey tocontinue 21 Years. 


Oneſtion T 


What 55.41 Annuity of 75, li. 4 year*to continue 30 
years, ahdtobe paid yearly, worth in ready Money. 


34. 2.4. 
Then by the Rule of Three, ſay, Ci, 


Againft 30 years in the Table you find 13 5. 158. 


BARTER: 


If ils 1307, n1gs. zh, 29g: 
20 | 


275 ſh. 
123 


er ——— 


J53 
7 > 


3303 4. 
4 


I3212 gq- 
73 


60060 
92454 


990900 
5" "I 
f3x1x I54(9 
J95ggs — (zajyzy (2064/3 
#44444 FXXXXX 1032-8. 
| FS #4 | 
he - 
1032—-3—-9 ---Andſo much is 15 6s. a year for 
30 years worth in preſent money. 


= 
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The Rule of Alligation. 


T His hath its name from binding, rying, or wniting 
* "mary particulars in one X4aſs or Syw, the nature 
of it will be underſto6d in working ſome Queſtions 


or Examples; © © 
: | Queſtion 


The Rule of Alligation. 


Queſizon. 1. 


A Corn Maſter would mix 4 forts of grains together, 
viz. Wheat at 45. the buſhel, Wheat at 2 s. 6 d. the 
buſhel; Rie at 3s. the buſhel, and Barley at 4s. $0. 
the buſhel ſo as to makg 15 quarters in all, to be ſol 
at 35, 6d. the buſhel, How much muſt he take of each! 

: Place them as in the Moar- 

f 45 5 | gine, fo as a preatce and Icfler 

| may ftill be together, as 4}, 

" 415 þ with23 and 4 with 3, and place 

| the price required by it felf to- 

— | wards the left hand, as here 

you fee 3 5; then in a ſeperatcd 

Column, note the difference be- 

tween the price-of a buſhel 6f 

—— every one particular given, and 

2: a buſhel of that required, a 

the difference betwixt 4 5: and 

351s1, which muſt not be placed againſt 4 5, but a- 

gainſt that number linked with 4 ;, that is, againſt 

23, and ſo mu't all the differences be ordered, as i; 
caſic to be ſcen in the Margine - then, 


= 


THE RULE. 

Aſultiply the whole Maſs to be made, by any partics 
lar difference ; 4nd divide the produtt by rhe ſum of all 
the differences, the quotient ſhall be the juſt quantity of 
that particular kind , whoſe prige Bandeith againſt thi 
drffererce you wrenght with. $2428 

- Example. et 


Fir turn the quatre:s into buſhels, by faying 5 
times* I5 is 120, then. for the quantity of the brit 
fort.at 4;: multiply'120 by 3, the produſt is 109, 
which divided by 2 2, the quotient is 35 15 buſhes 
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of that fort at 4 5. 64. and working fo for eyery of 
the other ; they will be found to be thus 


At 45. 64. 35i?J 
At 45. 21 55 
At3 s. 64d. 21 5? (buſhels. 
At 2s. 8d. 4255 
ſn all —_ 


Now to prove this right; Firſt , mu'tiply the 


whole Maſs 120 buſhels, by the deſired price zi «5. 
omitting the denominations, tne ſum is 4200. 


Then {econdly, multiply 38 5 by 4 }, it is, 


:58 i 

And 21 5 by 4, it produces 84 12 
And 21 ,} by gs it makes 63 2 
And 42 5 by 25,is | 112% 
ia all 4 2 © 


And fo much all ſhould be worth in ſhillings. 
And there:ore the queſtion is rightly reſolved. 


Queſtion 2. 


One hath 6 ſorts of Fruits at ſeveral prices; Dates at 


28. Almonds at 18. 4d. Currants at 10d. Raiſins at 5 d. 
Tunes at 4d. and Figs at 3 d. the pownd; and would ihe 
f every ſort ſome to make 4 mixed quanitty of 30 |. weight 
0 ſell one with another for g d. the pound, how n;uch mult 
*e take of each ? 


| 16| 6: 

a 5 
— 04 
| ;0 


T he Bute ”; Alization, 


Having placed the Num- 
bers and their diffcrences, 


and the ſum of thoſe dif- 
ferences dJiftint'ly as hath 
been ſhewed RR and 
may be ſeen by the _ Figure 
in the Margine; the Werk 
is evermore like that in 
the former queſtion. $9 
38 is the firſt number in the 
Golden Rule; 30, the {e- 


cond (which that it may not he forgotten, may. be 


ſet at the right lide 
eular difference, as 6, 


of the figure) and every parii- 
5» 4, ©. 1s the third in the 


Rule, to be repeated till all the differences hav= becn 


employed. 


So 30, multiplied by 6, produceth 80, which di- 
vided by 38, the quotient is 4 of a pornd weight, 
and ſo mueh mult be taken of Dates, at 2.4 d. 

Secondly, 5 times 30 is 150, which divided by 38, 
the quotient is 3 % for Almonds. And working after 


the ſame manner with 
quzntities will be tound, 


Dates 


4» '» 7» 15, their reſpe-tive 
to be theſe , 


pounds 5$th parts 
4, 28 


Almends 3, 36 
Currants 3, 6 


Reins O, 50 
Prunes  $, 29 | | 
Fepgs I I, 32 ; , 


That is 26 7, and 
will make it30, as ir 


in all 26 152 


the reduion of the fraction 


ought to be, and by comp? 
rin 


100 
pa 
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ring the prices of theſe particulars added, with the 
price of 3o ;. weight, at g 4d. perl. weight , which 
makes 470 4. tiis may be proved like the former. 

But that the Readcr may be per.cCt init, Iwill do 
it here alto as followeth : 

Say firſt, 24 times 4 1s 96, and 24 times 28 is 672 * 


for the firſt ſet then thus : 05, 672 
And 16 times 3 is 487 483, 575 
and 16 times 36 1s 576$ 
And 10 tines 3 is $0, Z0, 60 
and 10 times 6 is 60, c 
And 5 times 30is 152 CO, IFO 
And 4 times 5 is 20, 
and 4. times 29is 80 c 20, 80 
Laſtly, 3 times 11 1533, 4* 
and 3 times 33 15 96 c 33, 99 


In all 227, 1634 


Now this 163 4 being the ſum of the Numerators 
0: Fractions, whole common Denominator is 33, 
muft be divided by 38. and the quotient will be 43, 
which added to the whole number 227; the ſum is 
270. And ſo much is ;0 multiplied by 9g , which 
ſhews the work to be right. 

The Combination or linking 0: Number may be 
varied at pleafore , as whereas above | linked 24 aud 
3, allo 16 with 4, and 1o with 3; it might bave 
been 24. with 5, and 16 with 4, and 16 with 3. Or 
24 with 4, and 16 with 3, ard 1o with 4, of which 
diverſity of linking would follow diverſity of foluti- 
Ons, but all true, as the Reader may calily prove 
by himſelF. DT | 
| Likewiſe, if the Numbers to be linked were 23 , 


ioofl 5 7 Or any odd Numbers, one of them may be 


K linked 


130 : 
linked to two feverally, to make the work even: 


The Rule of Allgation, 


Examp.c. 3. 


If the Numbers were 12, 10, 8, 6, and 4, and the 


mean or common price re- 


= Foe 
| 


12|5 | qtired were 9g, you might firſt 
- 12:3 | link them as you ſee here, 
10! 1| taking 12 twice, or clic you 


might take any other twice 

23S you ſhall like; and fo the 

work wii} be every. way right, 

though not the tame; if the 

8/1 | diffcrences be rightly ſer off, 

613 | nd orderly uſed, as is taught 
| before in thefirſt queſtion. 


— 44 


Queſtion 3. 


A Goldſmith would mix 5 ſorts of Silver . A. B. C. 
A. is 10d. weight bitter, B. 5d. weight betier ;, and 
C. 4.9. werght better , tom-:ke an Tigot of go 1. weight, 
which ſlould be in fineneſs 8 d. weight better - How much 
mult be taken of cach ? 


| 
| 


—_— "ue 4| Set them 


WE their differen - 
gs — 0-0 ces, and the 
| ſum of their 


Fo ACditfferences, as 
in the Mar- 
i Wa) 7 - SIN. 
|. 
9 


I. Then 


tir 


wh 
Qui 
S0 
I 
this 
be 
man 
que 
of |} 
Als 


WW BA... t 
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1- Then firſt 5o multiplied by 4 is 200 
and divided by 9g, the quotient is bs 
2. 5o Multiplicd by 2, | IOO 
and divided byg, the quotient is 
3. 5o multiplied by 2, 1 00 
and divided by gy, the quotient 1s —_ 
4+ And again, the {ſaine 100 
2 
In afl EE 


Which is equal to 50, the quantity required. 
Now the firit Fraction multipiied by 19, (omit- 


ting the Denominator) is 2 500 
The ſecond aifo iy io gives 5 OO 
The third by 7 mates 7.00 
The laſt by 4 Makes 400 

In all 3600 


That is, *5*, which is equal to 4co, and if the 
whole Ingot 50 , be multiplied by the betterneſs re- 
quired, namely, by S,, they ſhall produce 100 allo: 
$0 this ts proved. 

In every Alligation , or linking of two numbers, 
this is evident, that if the ſum of the numbers linked 
be greater than the mean numberrequired taken fo 
many times as there are numbers tobe linked. the 
queſtion would be abſurd ; and the reſolution rhere- 
of impoſſible. And this ſhail ferve for the Ru'e of 


cn Alligation, Wb - Ine 
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The Rule of Falſe Poſition. 


His Rule ferves to refoive Queſtions, which are 

not. preſently fit for the Go/dez Rule ; and there- 
fore inſtead of the tive Number which is !ought : 
Suppoſe any number great or {inal/, and mae trial 
of it . whether it reſoive the Oueſtion without any 
error; if 1>, it 1s the trie number- if not, note 
what error be to9 much , or too little ;, if too mach, 
mark it thus 4, but iffroo /iztle; thus -— 

Then ſuppoſe again another Number , (it imports 
not whetier i: be nearcr or further off ) and try as 
before, and mark that error alſo with 4 or—, accor- 
ding as you lind it tobe, either more or leſs. 


THE RULE. 


Atultiply the firſt Poſition by the ſecond Error , and 
the ſecond Polition by the firſt Error, and (if theer- 
rors be both - or both—) $:bftra" } the leſſer produtt 
from the greater, and heey the remain for a Dividend, 


ard the arffe: ence of the errors for the Diviſor ; the que- 


t1:nt of that drvifients the true Number Yegui, ed. 

Brit if the errors be owe HN, the ether — , the ſum 
of the produit added tos ether wet be the Dividend: 
aid the ſum of the Errors » the Diviſor; the reſt} of 
the work is the ſame as before. 


Oeſiion, 1: 


; 7 Bord k _ O , B >. 
A min 15 to drive 48 young Turkies 49 miles, and for 
every 


ry 


The Rule of falſe Poſition. * x 33 
every Turky which com?s alive to the end of the Fourney, 
he ss to receive 3 d. but for every one which dies by the 
way , he #s topay6d. Ar theendhe received 12 d. How 
many dycd by the way ? 


Let the firſt ſuppoſition be 
That by the way there died FO 
For them he was to pay 120 d. and ſor 
25 which lived, he was to receive 8, d. 


ſo he paid more then he received 3 6 4. 
and ſhould have got clear. 72. 
Add10o8 
Whereo! the firſt error is —108 
Let the ſecond ſuppoſition be 10 


For theſe he pa'd 60 d. and {or the reſt he recei- 
ved 114 4. the d fference is 54, and ſhould be 72 : fo 


the ſecond error is —18 
Now 20 multiplycd by 18, produceth g60 
andio by 108 produceth 1080 


and the difference is 720 for the Dividend, likewiſe 
the difference of the errors is go for the D:vi/or, and 
the quotient is 8, which is the true Number of thoſe 
he loſt by the way: As may be proved by tryal. 


Quejtion Z. 


If it were required to make up a pound Sterling of 
Shillings and Groats only;, and ſo as the number of 
Groats may be to the number of Shillings , as 7 to1 5 
How may Shullings muſt there be ? 

Firſt, tuppole the Shillings | 4 
then the Groats muſt be equal to 16 -, 
that is 48 Groats; but the Shillings 
taken +7 times are 28, to wiich 


48 ſhould be equal, but is Fi 20 
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Secondly, ſuppole the Shillings 2 
then the Groats (making 18 5.)are 25 
which ſhould be equai ro 7 times 2, but is 4,0 
Multiply 4 by 4c. product is 160, then 
Multiply 2 by 20, the procutt is 40, which taken 
{rom 160, reſts for ihe Dividend 120 
And the difference of errors is 20 


Laſtly, 120 divided by 20. the quotient is 6 
The number of Shillings therefore is c 
And the nimber of groats 1s _—_— 
Bur as 7 to 1, fois 6 times 7 wiich 1542, to 6 times 
1, Wiich is 6: fo the work is done. 
Queſtion 3. 

If there be 4 ſeveral weiots, A. B. C. D. of which 
D. # 24 ounces, and C. is double to Ba and triplets A, 
and D. with twice A. t drnbleto C. and quadruple to B. 
How much; doth every one of th ſ; Weaghts wetgh ? 

Firſt , fuppolc A. tobe 8 
then D. with twice A. is 24, and 16, that. 1s 40, 
of which C. beins the half is 20, and B 10. 

Now thrice A. is 24, co which C. ſhould be equal, 
but 1s ”— 

Secondly, let A. be ſ:ippoſed 4 
then DD. more, twice A. is 32, and C. 1E. 
and B. is 3,but thrice A. is x2, to which 15 
ſhould be equal, bur is 4 

Then 8 multiplied by 4, gives 32, and 4 by 4, 
produceth 16 : both theſe Products give 48 for 
the Dividend : and the ſum of the errors (becauſe 


the firſt is —, the other »%) gives 8 for the Diviſor,. 


and the quotient will bes, to which A. is equal, and 
twice A. more D. is 36, of which C. being half is 15, 
and B. isg, and thrice A. is equal to C. namely 18. and 
all right. 


Whereas the firſt error is equal here to the ſecond; 
it 
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it. follows that the Poſitions were equally falſe; and 
therefore their diffcren- e which is 4, being jarred in- 
to two cqual parts, 2 and 2, if 2 bertaken roms, the 
remain is the true num»er 6, or it 2 beacdedro 4, 
(which was the ſecond poiiczon) the fum w.lt be al- 
lo6. 

And {urther, whenfover the errors be one $4, the 
other --, though they be not equat ; yer then if the 
difference between the poſitions be parted into two 
parts, which are in proportion one to another, as the 
two errors are one to another refpe<tively: thienif 
the firſt part be taken irom the firit poſition (if that 
be the greater) or 24d te if i'if ir be the les) the 
{ame number required is thereby hed. 

As, let the lait queſtion be re:ume4 , 


And le: the lirſt poſition for A. be I 5 
Then the firft erior will be + x 
Then let the ſecond poſition b2 2 
And fo the ſecond error wii be 4 6 
And the difference of j:0i;:ion 1s 1 2 


Which divided wto two parts 9g and 3, which have 
that proportion one to another as have rae errors 183 
and 6, then i: the firſt part 9, b2 tacen {rom the 
h:ft politio1 15 , there remains the true Number 6. 
Or elle if the ſecond part 3, be zddei io th f:cond 
poſiticn 3 : thereby allo is made rhe true number 6. 

The way o: parting 12 (or any ther) ito two 
parts proportional with the errors, is eafily doac by 
tne Golden Rule, thus: | 


As the ſam of the errors 2.4, 

is to the difference 0; polition 12; 
So is the greater error 13, | 

to the greater part required, nam2ly 9. 

Many other queſtions are in the other Booxs exem- 
P:ificd and wrouzht by this Rule; bur fzeing l inceng 
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not to write a great Rook; and alſo becauſe ſome 
of thoſe queſtions niay be relolved without this Rule, 
I will add no more : oniy mention one 0: thoſe que- 
ſtions. 

If there be a Ciftern with 4 Cocks, which holds 
3 Barrels of Water, and the rſt cock will run it all 
out in 6 hours, the ſecond in 4, the riirdin 3, and 
the laſt in 2 hours : in what time ſhall all of them rux 


it out ? 


Ii: the fart in 6 hours rin 8 
the ſecond in the 1:ime time would run £2 
the third | 16 
the Jail | 2 4 

In ail 6 © 


Then fay, 1: * GO require 6, what 5 ? 
The anſwer =, that 1s 4 of an heur; in which 


time all the 4 Cocks together would run out all the 


ts Barrels of water. 


The Rule of Ceres and Virginum. 


His is the moſt uncertain, and unnecefſiry Rule in 

Arithmetick; being ſeldom uled except in fport- 
ins queſtions to ouzzel young beginnners , with ca- 
tie probiems: ſuch as follow. 


Queſtions 1, 

A Caterer bought $ birds of two ſorts, as Geeſe and 
Hens for 20 s. the Geeſe coſt 4s. a piece , the Hens 25. 
a piece: , How many ara he buy of each fort. 5 : 

Thi 


IC 


his 
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This may be gone by the Rule of Falſe; ard alſo 
thus: multiply the waole number 8, into the leaſt 
price 2. it produeeth 16, which taken from the whole 
price 20, reſts 4 for a Dividend; which divided by 
2, which is the difference of the particular prices, 
the quotient is 2, tor the uumber of Geeſe; and 6 
mult be {or the Hens: the proot is cafie. 


Queſtions. 
If 21 Perſons, Men, Women, 2nd Children ſpend 
29 ſhillings; ſo that everyMan payes 2s. every Woman 
15. every Child 6 d. Flow mny 35there of each ſort. 


THE RULE 


Multiply the number of Perſons. by the leaft expence, 
and take the produtt of it from the whole expence, the 
reſt ſhall be the Dividend ; which divided by the diffe- 
rence betwixt the greateſt and leaſt particular expences : 
tle quotient 15 4 Nuniver ,, which the Number of men 
(or they which ſpend moſt) comes near te; but cannit ex- 
cied; or if the ſaid Dividend be divided by the ſum of 
the greateſt ard leaft expences, the quatient is a Num- 
ber ,, then which the Number of men (or thoſe which ſpend 
moſt) cannot be much leſ. 

So here 21 multpplyed by 6 d. that is, by 5, the pro- 
cuCt is 10 Z, which taken from 26 , reſts 155, for 
the Dividend: and then taking Z:rom 2, reſts 1 £ for 
the Diviſor , and the quotient is 3, which is ſome- 
thing more than 10; the number of Men 'therefore 
muft be but 9. | | 

Then turn the Dividend, and the Diviſor both into 
whole Numbers, by multiplying them by the com- 
mon Denominator 2, fo they reduced will be 31and 
3, as before is tobe ſeenin the quotient. 

Multiply the Diviſor 3, by 9, (which isthe New: 

| | cr 
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ber of Mer) the produtt is 25, which taken from 31, || | 

(which is the reduced Dividend) rhe remain is 4, for | 

the Number 6f Womer; and the Ch:/drex mult bes. 
i 
t 
c 


Example 1. 
gMenat 2 s. each I8s. 
4 Women at 1s. eaeh 4. y 
8 Children at 6d, cach 4 d 
- Ce ci 
In all 21 Inall 2 6 ſf 
tn 


But the number of men may be alſo 8, which < 
multipiied by the reduced Divifor 3 produ&t is 24, p! 
which taken from 31 , the remain is 7 for the Wo-|þ 1 


men ; and then the Children muft be 6. wi 
Example 2. hs 
f 
8Menat2s. each 1 6 - 

7 Women at 1s. each 7 
6 Children at 64. cach 3 
Inall 21 In all 26 % 
Or the number of men may be 7, which mult: yp 
plyed by 3, produceth 21, which taken from iff | 
remains 10 for the Women, and 4. Children. pro 
Example 3. [for 
- Men at 2 s. each _. I 45. the 
10 Women at 1 s. each 1 0 Cle 
4 Children at 6 4. cach 12 is 
| | Cann 


In all 21 In all 26 N 
So is already ſeen 3 various folutions of this queFBq;,.. 


ſion, which makes this Rule the leſs to be regarded 


But 


)y 


tt 
31 


ue 
ow 
Bu! 


But farther , the number of Men may be 10, and not 
more, for if you put them 11, that multiplyed by 3 , 
produceth 33, which is greater than 31, from which 
it ſhould b2 taken, but I ſay it may be 10, and then 
there is only one Woman, and five Children : this 
confirms the former part of the Rule. 

Now for the later part, if the Dividend 31 bedi- 
vided by the ſum of the two extream expences (re- 
duced by doubling as the Dividend is) 4, thequoti- 
eat will be 53, And the Men may be 7, as hath been 
ſh:wed; but they may be alfo but 6, and fewer 
they cannot be: as 6 Men, 13 Women, and 2 Chil- 
dren ; {or 1f you put them 5 , that multiplied by 3 , 
produceth 15 , which taken from 31, there remains 
16 for the Women, and fo there ſhou!d be no Children 
which is contrary to the {ipolition. 

And further , becauſe the quotient was 7? , the 
zumber of Men might be ſo, if pure Arithmetical 
diviion be only regarded: and then the Women 
alfo are in number 73, and the Chi'dren 55, as may 
calily be tryed; Inecd not exeimplihe it. 

ueſtion 5. 

If there be an Exhibition of goo 1. per Annum 70 30 
perſons ; ſome Clerks, ſome Meſſengers , and ſome Door- 
keepers, at 61. each Clerk,, zol. cach Meſſenger , and 
0 each Door -ke per , how many muſt there be of each 
fort? 

Maltiply (according to the Rule)3o by 20, the 


I produft is 600, which taken from 90@, remains 300 


for the Dividend; and 60 want 20, that is 4o, for 
the Divifor: and the quotient is 75, and more the 
Clerks cannot be; Alſo divide by 60 more 20, that 
is 80, quotient is 3z, and much fewer the Clerks 

cannot be. 
Not to ftand vpon the Fraftions (in this caſe of 
dividing men) the Clerks may be7, 6, 5, 4, 3: and 
tac 
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the Meſſengers 1,, 3, 5, 7, org, and the Door- 


keepers 22, 21, 20, 19, Or 18, that the Clerks can- 
not (in whole numbers) be more than 5 , or leſs than 


3, may thus be proved; Firft, let thembe8. than 


8 times 40 is 320, which is more than 30c, out of 
which it ſhould be taken - Secondly, let them be 2, 
then 2 times 40 is 80, out of 300 remains 220, 
which divided by 20, gives the quotient 11, for the 
Meſſengers ; fo the Cierks and Meſſengers being iz, 
the remain thereoi to 30, namely 157, muſt be Door- 
keepers. 
Dut, 
2 Clerksat 601, each 1204, 
11 Meſicngers at 40 /. each 480 
17 Door-keepers at20/. cach 340 
Inall 3 © | In all 940 
Which is 40-7. too much; therefore the Glerks 
cannor be two. 


Note. 


It may be asked, why the remain 220 ſhould be Þ 


divided by 20: whereas the like remain in the for: 
mer Example, namely, 16, was taken (without any 
diviſion) abſolutely for the number of Women, or 
middle number ? | aniwer, although the greateſt or 
fir Number being found ,, (as here to be 2) the re- 
fidue of 2 to 30, Might be rightly parted into twofit 
parts in the ſame manner as the firſt queſtion of this 
Rule was reſolved, or elſe by the Rule of Fallc : yet 
to give further ſatisfaction , the cauſe of this is, the 
difference betwixt the two leſſer expences , was 
there i, which (before the diviſion was reduced to 1, 
which neither multiplies nor divides any Number, but 
leaves it the fame: whereas , in this laft, the middle 
EXpence 


ks 
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expence (or exhibition) being 40, and the leaft 20, 
the difference of them was 20, by which dividing 


. the Remain of the Jaft ſubſtration : the quotient is 


ever the Number of the middle perſons. Which may 
{erve as an adcition to the Rule, where the ſorts 
things arc but three. 


Queſtion 4. 


If there be 10 pcrſons of four ſevcral Countries, Eng- 
liſh, French, Dutch ad Spaniſh, ro pay 4 Ber of 1co0l. 
So that every Engliſh Aſanpaye: 501. every French Man © 
701. every Dutch an 1301. anaevery Spamard 1501. 
How many1s there of each ? 

The Dividend (accordins to the former Rule) is 500. 

Now to make the Divilor, take his ſum that pays 
leaſt ſnawely 50) out of each ofthe other tarce 150, 
130, and 70, and the Remains will be 100, 8c. and 20. 

Add the firſt and leaft for the Divilor, it is 120: - 

And the quotient will be 4,3, and the Spaniards 
cannot be more. 

Secondly, add the firft and ſecond together for the 
Diviſor , it is 180, nd the quotient is 214, and the 
Spaniards cannot Þelcls. | 

I mean, they cannot be much more than 4, or 
leſs than 2- and therefore, ſceins any one 1o'ution 
will ſerve, let them be 3, and by that multiply 100, 
and take the produ@ out of 500, there remains 20 
for a ſecond Dividend, which divided by (the ſecond 
remain) 80, the quotient is 25: therefore Dutch- 
men are2 ; which multiplied by 80, make 160, take 
that out of 200, there remains 40 for a third D:vidend : 
which divided by (the third remain) 20, the quotient 
Is 2 for the French Man alſo; and conſequently the 
Engliſh mvuft be 3, becauſe all of them are 10: But the 
SPaniares may be allo 40r 2. 
| Enxampie 
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Example. ” 
4 Spaniards at 150. each 6009 ti 

1 Dutchman at 130 /. 130 

1 Frenchman at 70 /. 7 © 

4 Engliſh at 50/7. cach 200 
IO In all 1000 4 
2 Spaniards at 150 /. each 300 
3 Dutch at 130 /. cach 390 
3 French at 70 /. each 210 2 

2 Engliſh at 50 /. each I 00 | 

EULA | as 15, 
10 In I000 - 
The reaſon why the Spaniards and Engliſh , as alſo a 


the Dutch and French are equal in number, is becaule 
their payments differ equally from 100, which is the 
mean ſum with which 10 men ſhould pay 1000/. fb 
and making it fo, this queſtion , and many other of | ** 
this nature, may be anſwered by the Ruic of Aﬀrga- 
7103 5; thus, 

It 160 give 10,what 


'5O| 5o ? antwer is 3,32, F4 

| ad (that is 1n this cale 3) 
| | . Pe! 
30 for the Spainards, and 5 
100 Io as Many jor the En- ; 
2D oliſh,becauſe their re- RE 
| | ? ſpective differences the 
( | Es | FO from 100, the one 50 if ;. 
: dit 

— _ more; the Engliſh 50 
163 leſs, are equal | 


And alſo, becauſe the other two differences 3oand Þ . 
30 are equal ; the Number of the French is equal to $5 
the number of the Dutch. 

But both. thoſe numbers together are 4, becauſe 
3 9Pa- 
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3 Spaniards, and 3 Engliſh, taken out of 10, the 
main muft be 4. 


Wherefore the number of the Frenchis 2, and 
the Dutch aifo are 2. 


Or thus : 

Accounting the mn | | ——-—20jf 
in the ſame order, as 
before. | FO 

If 160 require 10, | 100 | I6 
what 20 ? | | 

Anſwer is 152, (that | | 39 
is, in this caſe 2) for | 30, 
the Spaniards, and con- cm 
ſequently 2 Engliſh; 160 


and therefore the French and Dutch each 3. 

But where any one of the particular ſums is e- 
qual to the mean ſum, there this cannot ſo well be 
done by Alligation. 


Example. 


If one ſhould buy 12 Loavesof Bread for 12 pence 
ſo that ſome might be two peny, ſome peny. ſome half- 
peny., and ſome farthing Loaves: and it be requiredto 
know how many he muſt buy of each ? 

Then becauſe of 12 /oaves for 12 pence, the mean 
Price is 1, but one of the particulars being alſo 1, 
there ſhould be no peny loaves, becauſe there is no 
difference betwixt the mean przce, and a peny. 


But it may be found by the Rule of Ceres and 7773 
gmm, tobe either. 


4 Two 


Extraction of Roots. 


4 Two peny loaves 8 pence 
2 Peny loaves 2 pence 
2 Half-peny loaves 1 peny 
4 Farthings loaves _ 1 peny 
 Inall 12 loaves. In all 12 pcnce. 
Or ellc 
3 Two peny loaves 6 d. 
| . 4 Peny loaves 4 
| 3 Half-peny loaves 12. 
| 2 Farthing loaves OL. 
In all ;2 In all 12 
= 5 Ep os ELIE -* | 
: 
Extraction of Roots. | 
| 
( 


Nd firſt lor the SOU ARE ROOT, that is 

a ſquare Number bcing given, to find the Root 

' or fide of it in a Number: which root or fide, being 

multiplied into it felf , muſt therefore produce that 
{quare Number. 

The doing of this is ſhewed in (almoſt) all Books 
of Arithmetick; and the reaſon obit (in fome) which 
is taken from the fourth propomtion of the ſecond 
Book of Euclide ,; whichfaith, | | 

If a right line be divided by chance ;, the ſquares mad: 
of the parts, together with the Reftangle made of tht 
parts tWice, is equal to th: ſquare of the whole. 


E xamplt 


Extraition of Roots, 


A OR, 20 E 
15 = 27 
d 
| 5 NEETIBITY + SEES, 
wy ” 5 R 
| 225 5c 
| | 
O ; 
Ky : | | 
C OE ®---:i 


Let the line A B, be divided by chance in the point 
E, it is manifcft that the ſquare of AB, that is to ſay, 
the ſquare” ABDC, is equal to the ſquare of LO, 
that isof AE, and to the fquare of E B, and to the 
two rectangle figures AO and DO, that is the rean- 
gle AO (which is made «frthe parts AE, and BE) 
twice ; according to the Propoſition. 

Now let AB, beſ. ppofed 20, AE 15, andBE 5. 

Then the ſquare of AB, (which is made by mul- 


w tiplying the root 20 into it {elf ) is equal ro 400 

Mat And the {quare AE, that is, 15 times 15, is equal 
wag 225 

oks And the ſquare of BE is 5 times 5 25 

ich And the rectangle AO, 5 times 15 75 

nd And the retangle DO, 5 times 15 75 

adt In all 400 

the 


which is equal to the ſquare of AB, as before, 
L 
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If therefore a ſquare number as 334084 be given 
to have the voot extracted : firir, make a point over 
4, (the 'place of Unity) and another o.er ©, the ſe- 
cond figure from it ; and fo another over 3, the ſe- 
cond figure irom o, towards the lefr hand , obſerving 
the like order ſtill | i; there were morc {ſeconda- 
ry figures, point them all as in the Margine. 


Then look at the figures under the 334084 
rſt point towards the left hand which 25 
are 33, and fake the greateſt ſquare 
root of them.which is 5, (for 6 times 6 
i536) and fay 5 timesF is 25 which . . 
take out of 33, there remains. . . . c84084. 
Then multiply the Root 5 by 20, it 749 
gives 100 for a Diviſor zand the dividend 
is 840, namely, the figures which reach 
to the next point, and ſo the quotient 
might be 3; but muſt be but 7 , becauſe | | 
the fquare of the quotient , being now 
49, muſt (together with 7 times the Di- 


vifor) be taken out of 840. 

And the remainder will be cog184 

if Add this laft quotient 7, being put to 9184 ? 
il the former quotient 5, after the man- — Fe | 
"i rer nſed in plain Diviſion, it will be 57, oooo 8 © 


hl which multiplied Rtill by 20 , the pro- 
[if dudt is 1140 for a new Diviſor, and the 
Dividend (becauſe there remains but he 
one point) is all the figures g 184. | 
And the quotient can be but 8; and 
muſt be ſo much;for 8 times1140 is 9120 
and 8 times $ is 64 


In all 9184 H 
Which taken out of the remain $184, there now 
| remains 


Extrattion of Roots. 147 
remains nothing : which ſhews the ſquare 334034 
is juitly refolved, and putting the laft quotient 8 to 
the two former, Fand 7, the whole will be 5758, 
which is the true Roo required. 

And the parts of it, if they be 3, are 500, 70, 
and 8. Or if but two 570 and 8. And the truth may 
be ctther way proved, by adding the ſquares and twice 
the rectangles of the parts; fr the ſum of them ſhall 
be cqual to the whoie ſquare 334084, as hath been 
ſhcwed before. 

Iris (ever certain that there ſhall be as many figures, 
or places of figures in the root, as there are points 
in the !quare , ordered as before. 

And by reading this little ſeriouſly, may any one be 
able to find the roct of any other ſquare whatſoever : 
the firft operation in all being to take the greateſt 
ſ\quare contained under that point next the left hand, 
and put the Root thereof for the firſt figure in a quo- 
tient. 

The Secondary operation, muft be repeated ſo of- 
ten as there are remaining points ; as hath been plain- 
ly ſhewed in the fore-going Example. 

{| will therefore add no more, but give you two 0- 
ther ſquares, and their roots, leaving the Reader to 
extract them himſelf. 


So it there were given the ſquare 38 3 6 
The root of it according to former praftice may 
de' found to be 94 


Or let there be:given the ſquare 15 2 2 756 
The root of that will 1234- 


Here followeth a Table of Roots and 


their Squares from 1 to 1000. 
L 2 A 


AT able of Cube Roots _ 


1 Cent. 

R. |\ Square 
I L 
2 + 
3 9 
4 16 
25 
2 36 
7 49 
8 64. 
9 81 
lo | 100 
II I21 
12 | 144 
13 169 
14 | 196 
is-]-225 
16 | 256 
17 | 289 
18 | 324 
19 | 301 
20 | 400 
21 | 441 
22 | 484 
23 | 529 
24 | 576 
25 | 625 
26 | 676 
27 729 
28 784. 


| 


1 Cent. 
R. | Square 
34-1] 961 
32 102 4. 
33 1089 
34 1156 
34 1225 © 
36 1296 
37 | 1569 
33 | 1444 
39 1521 
40 1600 
41 1681 
42 | 1764 
43 | 1849 
44 | 1936 
+5 2025 
46 2116 
47 | 2209 
48 |. 2304 
490 2401I 
Jo | 2500 
FI 2601 
J2 27704 - 
53 | 2809 
54 | 2916 
J5 3025 
56 3136 
57 | 3249 
58 3464 
Þ- 
3600 


| 


— 


1 Cent. 


—  -- 


Square 


3721 

3344 
3969 
4096 
4225 
4356 
4439 
4624 
4761 
4900 
504! 
5184 
5329 
5476 


5625 


5776 
5929 
6084 
6241 
64CO 
6F6I 
6724 
6889 
7056 
7225 
7396 
7509 
7744 
7921 
8100 


1 Cent. 
R | Square 
91 8281 
92 3464 
3 | S649 
94 8835 
95 g9O25 
95 9216 
97 94039 
gs 9604. 
99 | 9501 
100 I ©OG0 
IO1 IO2OlL 
102 I 0404 
103 d | 0609 
104. Io816 
loF IIO2F 
106 11236 
197 11449 
108 I 1664. 
109 [1 388 I 
I IO 12100 
11 I232T 
112 12544 
I13 12769 
114 12996 
it5 I 32225 
116 13450 
117 | 13689 
118 13924 
I19g | 14161 
200 | 14400 


f 


| 


A Table of Square Roots, 


1 Cert. 

R. | Square 
I21 | 14641 
I 22 14884 
123 I5F129 
I24 15376 
I25 | 15625 
126 | 15876 
I27 16129 
128 | 163894. 
I29 16641 
130 16900 
13! I7191 
132 1742+ 
133 17689 
134 17956 
135 18225 
136 | 18496 
137 | 18769 
138 | 19044 
139 I9321 
140 19600 
I41 19881 
142 | 20104 
I43 20449 
144 | 20736 
I45 21025 
146 21316 
I 47 21609 
148 21904 
I49 22201 
150 225JO?D 


Ls 


150 


2 Cent. | 2 Cert | 2 Cent. 
R. | Square R. | Square | R. {7 Square 
181 32701 211 44521 | 241 58071 
182 | 33124 | 212 | 44944 | 242 | 58564 
133 | 33489 | 213 | 45369 | 243 | $9049 
184 | 33856 | 214 | 45796 | 244 | 59536 
135 34225 | 215 | 46225 | 245 | coy 
186 | 34596 | 216 | 46656 | 246 | 60516 
I87 | 34969 217 47089 247 61009 
1838 | 35544 | 218 | 47524 | 248 | 61504 
189 | 35-21 219 | 47961 249 | 62001 
190 36100 220 43400 250 6:5Cc0 
191 | 36481 221 | 48841 251 63001 
192 | 36864 222 49284 252 63504 
193 | 37249 | 223 | 49729 þ 253 | 64009 
194 | 37636 | 224 | 50176 | 254 | 64516 
195 z8025 225 | 50525 255 | 65025 
196 | 38416 | 226 | 51076 | 256 | 65536 
197 | 38109 | 227 | 51529 | 257 | 66049 
198 39204. 228 | 5'95%4 | 258 | 66564 
199 | 3950t 229 | 52441 | 259 | 67081 
200 | 4o00co 23:0 | 52900. | 260 | 67600 
201 | 40,01 | 231 | 53361 | 261 | 68121 
202 | 40804 | 232 | 53824 | 262 | 68544 
203 | 4i1209 | 233 | 54289 | 263 | 69169 
204 | 416i6 | 234 | 54756 | 264 | 69696. 
205 429025 235 55225 265 70225 
206 47436 2986 | 55696 | 266 | 70756 
207 | 42849 237 | 56160 | 267 ' 71289 
208 | 43264 | 233 | 56644 | 268 71824 
209 | 43681 | 239 | 57121 | 269 72361 
210 44100 240 58699 270 | 72906 


A Table of Square Roots, 


4 Table of Cube Roots. 


+... 2 Cent. 
R. Square 
271 | 7344! 
272 | 73984 
273 | 74529 
274 | 75970 
275 | 7582$ 
276 76176 
277 | 76729 
278 77284 
279 | 77841 
280 | 78400 
281 78961 
282 | 79524 
283 890089 
284 | 80656 
285 | 81225 
286 8 1796 
287 $8236) 
288 82944 
289 | $3521 
290 | 84:00 
291 $4681 
292 | 85264 
293 | 35849 
294 86436 
295 | 87025 
296 857616 
297 |. 88309 
298 | 88804 
269 | 8940! 
300 goovo 


] 


| 


3 Cent. 

R. Square 
301 go601 
302 91204 
303 | 980g 
304 9241i6 
305 93025 
306 03636 
307 | 94249 
008 | 94864 
009 | 95481 
310 | 96100 
311 96721 
312 | 97344 
3'3 | 97969 
314 | 98596 
315 | . 99225 
3:6 99356 
317 | 100489 
318 | 101124 
Zi9 | 101761 
320 | 102409 
321 | 103041 
322 | 103684 
323 | 104329 
324 | 104976 
325 | 105625 
326 | 106970 
z27 | 106929 
328 | 107584 
329 | 108241 
339 1o8990 


50 

3 Cent © 

R. | Square 
331 | IVg9g51 
332 | 110224 

333 110889 
334 | 111556 
33$ | 112225 
336 | 112396 
337 | 113569 
339 | 114244 
339 114921 
340 115600 
341 | 110281 
342 I10964 
343 | 117649 
344 | 118336 
345 | FHlgozg 
349 | 119716 
347 | 120409 
348 | 121104 
349 | 121801 
350 I22500 
35! 12320L 
352 | 123904 
353 | 124609 
854 | 125316 
355 | 126025 
356 | 126736 
357 | 127449 
358 | 128154 
359 128881 
360 } 129609 

| BIRMINGHAM | 
REFERCI:/CE 
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LIBRARY. | 
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1 ; 2 4 T able of Square Rovts. 


CA —— 


- 4 
 _ 


4 Cent. | 4 Cent. ! 4 Cent 

-R. | Square 0 Square R. | Square | 

361 130321 | 391i | 153881 | 421 | 177241 | 
362 131044 | 392 | 153E6+ | 422 | 17808, 4 
363 | 131769 | 393 | 154449 | 423 | 178929 | , 
364 | 132446 | 394 | 155236 | 424 | 179776 | , 
265 133225 | 395 | 156025 | 4?5 | 180625 4 
366 133959 | 396 | 155816 | 426 | 181476 |} , 
357 134689 | 397 | 157669 | 427 | 182329 4 
369 136161 | 399 | 159201 | 429 | 184041 4 
370 136900 | 40O | 162coo | 430 | 194900 ff , 
371 137641 | 401 | 160801 | 431 | 185761 If , 
372 138384 | 402 | 161604 | 432 | 186624 IF , 
373 | 139129 | 403 | 162409 | 433 | 187439 } , 
3174 139876 | 404 | 163216 | 434 | 188356 q 
375 140625 | 405 | 164025 | 435 | 189225 i 
376 141376 | 4c6 ; 164836 | 430 1090cg96 i 
377 14212y | 407 | 165649 | 437 190969 4 
378 14288, | 405 | 165464 | 438 | 191844 il , 
379 143641 | 499 | 167281 | 439 192521 i 4 
330 144400 | 410 | 168100 | 440, | 19z36"0 Þ 
331 145:61 | 411 | 168921 | 44' 194481 i 1 
332 145924 | 412 | 169744 | 442 | 195304 IM 4 
383 14668) | 413 | 1705'9g | 443 | 196249 Wl 4 
5 84 147456 | 414 | 171306 | 444 | 197136 WW 4 
285 148225 | 415 | 172225 | 445 168025 M1 
386 148496 | 416 | 173056 | 446 | 198916 M 4 
285 | 149769 | 417 | 173889 | 447 | 199809 WW 4 
238 | 150544 | 418 | 174724 | 448 | 200704 I 4 
339 I51321 | 419 | 175561 | 449 | 201601 4 
390 I52ICO0 ' 4420 | 176400 | 450 } 202500 I 4 


L 
) 
) 
| 
) 
F 
[ 
) 
[ 
F 
) 
, 
) 
) 
J 
1 
) 
[ 
F 
J 
5 
J 
5 
J 
F 
[ 
J 


AT able of Square Roots. 


I53 
1 Cent 5 Cent. | 5 Cent. 

R. Squia e R. | Square |-.& | Square 
$1 | 231361 Fit | 261121 

4AJl 2034O0l 4 
452 | 204304 | 492 | 232324 Fl2 | 262144 
452 | 205203 483 233289 513 | 263169 
454 | 206116 | 484 | 234259 -| 514 | 264196 
455 | 207025 | 435 | 235225 515 | 265225 
456 | 207936 | 4%s | 236196 | 516 | 266256 
457 | 208849 | 487 | 237169 | 517 | 267289 
453 | 209764 | 499 233814+ | F518 | 268324 
459 | 210681 | 489 | 23912! 519 | 266361 
450 | 2116£O 490 | 230:00 520 | 270409 
z61 | 212521 491 | 24109! 521 | 27144k 
462 213444 492 242004 F22 272484 
463 | 214369 | 493 | 243049 | $23 | 273529 
a64 | 215295 | 494 | 244039 | 524 | 274576 
| 455 | 216225 495 | 245025 525 | 275625 
| 466 | 217156 | 496 | 246016 | 526 | 276676 
4b7 | 218089 497 | 247009 527 | 277726 
468 219024 4.98 2438004 | 528 278784 
# 463 | 219951 | 499 | 2490017 | 529 | 279541 
| 470 | 220900 500 | 250000 | 530 | 280900 
| 471 | 221841 gO1 | 251001 531 | 281961 
472 | 222784 | 502 | 252c0+ | 532 | 283024 
473 | 223729 503 2 53009 FJ33 284089 
474 | 224676 | 504 | 254016 | $534 | 285156 
475 | 225625 go5 | 253025 535 | 286225 
476 | 226576 506 256036 536 | 287296 
477 | 227529 | 507 | 257049 | 587 | 288369 
478 | 228484 588 | 258064 538 | 289444 
479 | 229441 5c9 | 259081 539 | 290521 
| 480 | 236400 | Flo! 260100 540 | 2916co 


— —w_—_——_———_ 


A Table of Cube Roots 


$41 
542 
543 
$44 
543 
546 
$47 
$48 
J49 
55O 
$5! 
J52 
$53 
J54 
J55 
556 
$57 
55s 
$59 
560 


F61 
562 
503 
- 564 
F655 
566 
$67 
568 
569 
570 


297025 
298116 
299209 
300304. 
3C140I 
302500 
303601 
304704 
z05809 
z06916 
30802 5 
309136 
310249 
311364. 
312481 
313600 
314721 
315844 
316969 
3: $096 
319225 
320356 
3214839 
322624. 
323761 


3 14900 


5 Cent. 


Square 
326041 
327184 
328329 
329476 
350625 
331776 
332929 
334084 
335241 
330400 
337561 
338724 
33: 389 
34 1056 
342225 
343396 
344569 


| 345744 


346921 
348100 


349231 


350464 
351649 
352836 
354025 
355216 
355409 
357604. 
358801 
360000 


| 


4 


R. 


GOI 
602 
603 
604. 
605 
606 
607 
608 
609 
610 
GII 
612 
Gl3 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
62.4 
625 
626 
627 
628 
629 
630 


6 Cent. © 


— 


Square 


| 361201 


362404 
36 360g 
3 04816 
366025 
367236 
358449 
369664 
570881 
372100 
373321 
374544 
375769 
376996 
378225 
32948 
3 30639 


381924 


383161 
3834400 
3385641 
3386884 
388129 
389376 
3 90025 
391876 
39I314Y 
394384 
395641 
3969090 


6 Cent 

R. | Squa'e 
631 | 393162 
632 | 3994424 
622 | 400684 
634 | 401959 
635 | 403226 
636 | 404495 
637 | 405709 
635 | 407044 
639 | 408321 
640 | 409600 
641 410881 
642 | 412164 
643 | 413449 
644 | 414736 
645 | 416025 
646 | 417310 
647 | 418609 
643 | 419904 
649 | 421201 
[650 | 422500 
651 | 423801 
652 | 425104 
653 | 426409 
654 | 427716 
655 | 429025 
656 | 4303365 
657 | 431649 
658 | 432964 
$59 | 434281 
660 4356@0 


4 T able of Square Roots. 


155 
| 6 Cent. | 7 Cent. 

R. Square R. | Square 
661 | 436921 69 1 477481 
662 | 438244 | 662 | 478364 
663 | 4395"'9 | 693 | 480245 
664 | 440896 694 | 481636 
665 | 442225 | 695 | 433025 
6E6 | 444556 | 696 | 484416 
667 | 44438389 | 697 | 435809 

 668-| 446224 698 | 487204 
669 | 447561 699 | 488601 
670 | 445900 | 760 | 49c000 
671 | 450241 701 | 4)140L 
672 | 4515384 | 702 | 49-804 
673 | 452929 | 703 | 494209 
674 | 454276 | 704 | 495616 
675 | 455625 | 705 | 497025 
676 | 456976 | 706 | 498435 
677 | 458329 | 707 | 499549 
678 | 459684 | 708 | 501264 
679 | 461041 709 | 502681 
680 | 462400 | 710 | 504100 
681 | 463761 711 | FO5F21 
682 | 465124 | 712 | 506944 
6383 | 466489 713 | 508369 
684 | 467856 | 714 | 509796 
685 | 469225 | 715 | F1122F 
686 | 470596 | 7:6 | 512656 
687 | 471969 717 | 514089 
638 | 473344 | 718 | 515524 
689 | 474721 | 719g | Fl6g61 
690 | 476 100 720 | 518400 


7 Cent 


Square 

5ig841 
521284 
522729 
524176 
525625 
527076 
523529 
529984 
531441 
5J329ooO 
534361 
535924 
537289 
£38756 
F4O225 
541696 


| 343169 


544044 
546121 
547 600 
549081 
55050J 
552049 
553536 
F5$O25 
5565510 
558009 
559504 
56100! 
562500 


570025 
571530 
573049 
$74564 
57608! 
577600 
$79121I 
580644. 
532169 
533696 
585225 
530756 
538289 
539824 
591301 
392900 


 $94441 
595984 


597529 
599076 
600625 
6021570 
003729 
605284. 
606841 


608.400 | 
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$28 


$30 


A Table of Cube Roots. 


I57 


705500 


8 Cent. | g Cent. * 

Square | R. | Square R. |Square 
057721 841 70728 I 371 758641 
659344 | 842 | 708964 | 872 [760384 
660969 | 843 | 710649 | 873 [762129 
662596 | 844 712336 874 63875 
664225 | 845 | 7 4025 | 875 {765625 
665356 | 849 | 715716 | 876 [767375 
667489 " | 717409 | 877 [769129 
669124 | 84 719104 | 878 [770884 
670761 | 849 720801 | 879 [772641 
672400 | 859 | 1722500 | 880 [774400 
67404 1 | 856 724201 | 881 [776161 
675684 | 852 | 725904 | 882 [777924 
677329 | 853 | 727609 | 883 [779689 
678976 | 854 | 729316 | 884 [781456 
680625 | 855 | 731025 | 885 [|-$z225 
682276 850 7132736 | 886 734996 
683929 | 857 | 734449 | 887 |786769 
685584 | 858 | 736164 | 888 [788544 
687241 859 727881 8389 790321I 
688900 | g69 | 739600 | 890 [7921c0 
690561 | 861 741321 | 891 [793881 
692224 | 862 | 743044 | 892 [795664 
_ 693889 | 863 | 744769 | 893 [797449 
695556 | 364 | 746496 | 894 [799236 
697225 | 865 | 748225 | 895 [801025 
698896 | 866 749936 | 896 [802816 
700569 | 867 | 751689 | 897 |8046cg 
702244 868 753424 | 898 \806404 
703921 | 899 | 755161 | 899 |$08201 
870 | 756900 | 800 [810920 


A Table of Cube Roots. 


g Cent 

FR. Square 
90! 8 180 I 
902 81 3604 
903 815409 
904 8: 7216 
905 819025 
906 820836 
907 8 : 2649 
908 ens 

O 2620t 
= 828100 
g91ll 829921 
9:2 31744 
913 33569 
914 3539 
915 37225 
916 | 339056 
9'7 840859 
918 | 842724 
919 44561 
920 464CO 
921 848241 
922 850084 
923 | 52929 
924 | 853776 
925 F5625 
926 | 35747 

e7 F9329 
528 861184 
929 863041 
930 64900 


| 0 Cent. 9 Cert. © 
R. | Square R. Square 

031 866761 | 961 g23521 
932 88624 962 925444 
933 | 370489 | 963 927369 
934 | 372359 | 964 929296 
935 | 374225' | 965 931225 
936 876096 | 966 933156 
037 | 877969 | 967 935089 
038 | 879844 | 968 937024 
939 881721 | 969 938961 
9409 | 883600 | 970 940900 
94: | 885481 | g7t 942841 
942 | 887354 | 972 944784 
943 | 389249 | 973 946729 
944 | 391136 | 974 948676 
945 | 893025 | 975 950625 

946 | 894916 | 976 9g2576 
947 | 8965809 | 977 954529 

948 8.8704 | 978 956484 
949 | goobol | 979 958441 
95O g9025GO | 930 960409 
95 1 004401 | 981 962361 
952 | 9ge6304 | 982 964324 
953 | 908209 | 983 y6628g 
954 | g10116 | 984 968256 
955 | 912025 | 985 970225 
956 | 913936 | 986 972196 
957 | 915849 |} 987 974169 
958 | 917764 | 988 g7614g 
959. | 919681 | 98g gn921 
| g60 | 921600 | 990 g8gics 


MH T able of Sqware Roots. t59 
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9 Cent. 


g Cent | 
R. Square R. | Square 
gg! 4 eh | h ] 9y6 l 992@16 
{92 . | 924004 | 997 | 994009 
993 | 936049 998 | 996004 
994 | 938036 | 999 | 998001 
| 995 1000 | 1000000 


99002$ 
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Extraction of the Cube Root. 


Cube is a Solid, or a Body contained within 
fix equal f{quares; and may be fitly repre- 
ſented by a Die. 


When a Cube is given, as is 435F19FI2:; 
point the number as you ſee in the place of Unity, 
and every third figure after; then ſee what is the 
root of the greateſt Cube contained under the firft 
point toward the left hand; that is in 435, it will be 
found 7 (for 8 times $. taken 8 times, is 512, which 
s tov much) put this 7 for the firſt figure in the 
quotient, having the Cube thereof, which is 343 


out of 435 : thus 43FFI19Fl2 
343 
And the remain will be 092539512 
And ſo the fixt work 1s done. 


For 


160 Extrattion of the Cube Root. 
For the ſecond, take the ſquars of the quotient, 
that is 49, which multiply by 300, the predua iþ 
is 14700 
| to which add zo time 7, that is ::230 


—_—_ 


which makes the Diviſor 14910 
And the Dividend is 9252S 
So the quotient might be6, but muſt be 
but 5, becauſe the Cube of the new 
quotient. and 210 times the ſquare of 
the faid quotient muſt be allowed in 
this work, as tolloweth. 


The remain is 92519512 
Multiply the firſt produ&t 147000 by 8875 
the ſecond quotient 5, and they pro- 

duce 73500 


then multiply 2io by :5250 
the ſquare of 5, it ook© 
to which add the Cube of5, :: 125 


[ It makes in all 28875 

1 Which taken from 925197 

there remains $ 13644512 } 
and the quotient is 75, whoſe, ſqaure 

6625, multiplied by 300 

the produ is 1687500 

ſecondly, 3o times 75 1s :: 2250 


i — —_— Wn —_— 


And the new Diviſor is  171C0CO 

And the third quotient figure is 8, 
by which multiply 1687500, it is 1350000 
likewiſe ,, 2250, multipled by 144000 
the ſquare of 8 (64) is © 

And the Cube of 8 is 222 412 


Mntnn————_ __—_ _——— 


Altogether are 13644512 
| wiInc. 


Extratttoy of the Cube Root: I6T 
Which taken from th: fecond remain, there re- 
mains now thirdly nothing. And therefore te laft 
quotient 8, put tothe former two, it is 758 for the 
whol: Root, as may be tryed by multip!ying 758 
inio it ſeit, and the produtt agiin by -58; then the 
laſt procJu_t ſhall be equal to the whole Cube, which 
was given at firſt to be reſolved. 

This one Example is ſufficient for the general un- 
derftanding of che manner of workngp , wherefore 
] will add no more E.amples, but (as I did in the 
ſquare Root, fo in this | will) g ve you two or three 
numbers with their Roots, leaving the praCtice of 
them to the Learner, 1hus, 


al 


12 


359017 7 
Of )<64,0125 405 ( 5s the Root. 


561504803 (987 
12895213625 / 1345 


Here followeth a Table of Cube Roots, 


from 1 to 1000. 


AT able of Cube Roots. 


[| 1 Cent. 

| , We 
| RB. | Cube 
I 

it a g 
ll! 3 27 
| 4 64 
| gi |} 35 
| 6 216 
7 | 343 

g Fla 

9 | * ani 

10 1000 

11 331 

12 1728 

S 2197 

14 i 274% 

I5 3375 
16 | 40906 

I7 4913 

18 | 5832 

I9 6859 
20 j $8000 

21 | 9261 

22 |} 10648 
23 | 12167 
24 13824 
25 15625 

26 | 1757 

27 | 19683 

28 21972 
29 | 24399 
30 2/7c00 


| 


NR a Ce A 


1 C:nt. 

R. Cube 
31 29791 
32 32768 
Z 35937 
34 | 39304 
35 42825 
36 | 48656 
37 | $0553 
33 | 54872 
39 | 55419 
40 | 6.4000 
4t-+ 68921 
42 | 74088 
43 19507 
44 i 85194 
45 91125 
4.6 | 97336 
47 103823 
438 | 110592 
49 | rag: 
JO 125000 
51 | 135651 
52 140608 
53 | 148877 
54 | 157464 
55 1 167375 
56 | 175616 
57 | 185193 
58 | 195112 
59 | £95379 
60 | 2166000 


| 


\ 


| 


| 


| 


= 
Cm— 4G 


Z3CO7F3 
314432 
329199 
3 330009 
3579 
373348 
38g017 
405224 
411875 
438976 
450533 
4745272 
493039 


F120Co0. 


531441 
55040 
571787 
592604 
Gt 4.125 
636056 
648303 
681472 
705669 
72 9000 


wy (jj  }8Þ_ M0 ej hid 


S—_— 


BR SL IR. EE. DE ET RTIET_E 


DO ————— 


—u———— 


R. 


1 Cent 


| Cuve 


73.3J 7- 
7786883 
8041357 
830554 
9537373 
884736 
925073 
94! '92 
970229 
1 00CQOO 
153030 
L06 1208 
I092727 
1124856 
1157625 


—— 


1191016 
1225043 
1259712 
12952529 
123 COO 
I307031 


1442897 
148 544 
1520575 
1566896 


1613032 
1685159 


1404928 


16016 Z- 


| 1728000 | 


M 2 


A'T able of Cabe Roots: 163 
1 Ce-t. [-.- 1 Gov 
R. Cuie | R. Cabe 
121 | 1771561 | 15T-| 344 951 
122 [18 5845. 152 | 3311808 
i123 | 18602679 153 | 35815797 
I24 | 19065-4; 154 | 3652264 
125 | 1953125! 155 | 37? 3875 
126 12070376; 156 | 3796416 
1279 | 048383 | 157 33598923 
1:8 | 209: 172 | 158 | 39443'2 
123 |21466"'9 159 | 4919679 
130 | 2 19y-©00 | L00 | 409COOJD 
I3' 2: 48091 I61 4173281 
132 | 2299568; 162 | 4251528 
133 | 2352037 | 163 | 4230744 
124 | 2405104} 164 |44 0944 
135 | 2400275] 165 | 4492125 
136 | 2515856} 166 4 574296 
137 | 2570353 | 167 | 4657463 
138 | 262%072 | 165 | 4741632 
139 | 2685619| 169 | 43826809 
140 | 2744000 170 | 4913070 
141 | 2803221| 191 |5coo:11 
142 | 2864288! [72 5088448 
143 | 2924207; 193 | 5177717 
144 2985984 I 74. 5268024 
145 | 3027525! 175 15559375 
146 |3112136| 196 | 5451776. 
I47 | 3:76<23} 1797 | 5545233 
148 | 3241792 | 178 | 5629752 
149 |3307949, 179 | 5735339 
3375000] 1860 1583200 


Brit: 


—— 


Cube 


5929741 
60285 5 68 | 


2 -Cent. 


R. | 
Ex 
2.12 


6128437 | 213 


6331525 
£434356 
6539203 
6644572 
6751269 
6859000 
6967971 / 
7077588 


7189057 
| 22.4. 


7301354 
7414875 
7529530 
7045373 
7762592 
7882599 
8000000 
8120601 
8242408 
8365427 
8489664 
8615125 
8741816 
8869743 
8999912 
8129329 
9261000 


2L0 
217 
bh 


219} 


220: 


223 


| 225 
226 
227 
229} 
"007 

250: 
231 
232 
233 
234 
235 
236 
237 
238 
239 


A 7 able of Cube Roots, 


9393931 
9525128 
9963597 
6229504 214 | 9800344 
215 , 9935375 
| 10077596 
19218313 
10300232 
10503459 
. 106480GCO 
221| 10793861 
| 222. 


11390025 


' 121 67000 


240 


1094 048 
11089567 


11239424 


11543176 
11697083 
11852452 
12008989 


12326391 
12487 468 
12649337 
12812904 
12977875 
13144256 
13312053 
13481272 
13651919 


133824@00 


| 


——_ —— 


2 Cent. 

R. Cibe 

241 15997521 
242 | 141-2440 8: 
243 | 14348907 Þ: 
2 44 145 26684 2 
2445 | 14705125 Þ- 
246 | 14386936 Þ 
247 | 15069223 i / 
248 15252992 2 
249 | 154392497 
250 | 15625000 i 2 
251 15813251 2 
252 | 16c03006 + 
253 I0194277 E 
254 | 16387064 MM” 
255 | 165813752 
256 | 167772160” 
257 | 1697459? 
258 | 1517350 
259 | 1747399-* 
260 | 17576c08-5 
261 | 177795010-5 
262. | 1798472025 
263 | 18:19 441829 
264 | 18359744829 
265 | 186095259 
266 | 1882109629 
267 | 1903406379 
268 19248341 29 
269 I 946708 > 
270 ; 1965300 30c 


4 Table of Cube Rovts. 


= Col 3 Cent. 
R. | -_ Cue R.-]---- -Qubs R. |. Cave 
21 27i {19902511 301 [272700! [331 | 39264691 
43 Þ 272 20123645 | 302 [27543608 | 332 359.4368 
o7 27; | 2034947 | 303 27818127 | 353[| 36926037 
3, $274 | 2057 924 | 304 |:5994464 j 334] 37 59704 
25 $275 | 29796575 | 305 | 5372625 j335] 37595375 
236 $276 | 21024576 | 306 [23552616 |336| 37933076 
23 £277 | 21253933 | 307 [28334443 | 337] 33232753 
92 275 | 21434952 | 0905 |'g92 18112 j 335] 38614472 
49 £279 | 217-7632 | 009 [29503629 | 339 33958219 
00 280 2 i95- 00) | ZIO [2979I9”00 | 340] 3593 :4-00 
Lo 281 | 22188041 | 311 [3Z0@530231 341 | 396FIS21 
008 if 292 | 22425768 | 312 (30371328 | 342| 40001689 
2710293 | 22005187 |313 [30654297 | 343 | 4035 3607 
064 (254 | 22906304 | 314 [20959144 | 344 49707504 
23149125 [315 [31255875 | 345| 41063625 
| 23393656 {3 6 [31554495 | 349| 4142736 
23539903 |317 j1318550:3 {| 347 | 41701923 
2338933872 | 318 [32157432 | 348 42144192 
2413736) | 319 {32461759 | 342 j 425: $549 
24389000 | $20 |1329580co | 359 | 4:3 75000 
24042171 | 321 [33075161 | 35! | 4324-551 
24837088 | 322 [33385243 | 352| 435 4208 
25143757 | 323 [33693267 |353 | 43986977 
25412184 | 324 [3401-224 |354| 44351254 
25672363 |325 [34323125 | 355] 44739875 
25934335 j326134645975 |356| 451!8916 
| 26199073 | 327 35455793 | 357 | 454979293 
26353592 | 328 [35287152 |358| 45882712 
26730899 | 329 [35611289 | 35g| 46268279 
27000000 | 330 [35937070 350/ 46256203 


M3 


166 


A Tabl: of Cube Roots. 


3 Cent. 


R. 1 


391 
362 
363 
304 
365 
366 
367 
368 
309 
370 
37! 
372 
373 
374 
375 
370 
377 
378 
379 
380 
381 
382 
383 
304 
305 
386 
387 
388 
389 
390 


— 


57960603 


Cube 
4704599 
47439928 
4-832147 
48228544 
4362715 
430:7396 
49 430363 
4983 3603: 
5024340) 
505 53ZOCTO 
F ©6431 1 
514753848 
5i895117 
52313624 
52734375 
53157370 
53592633 
54CIO1F2 
54439939 
54872000 
55300341 
55742968 
56181887 
5662 3104 
57066625 
57512456 


58411072 
58863869 


593 19000 | 


o 
—_ — 


59770471 
60236 .88 


| £0698457 


61162984 
61629875 


| 62099 36 


62570773 
63044792 
03521199 
64000200 
64481201 
64964803 
65450527 
659 39264 
0£430125 
66923416 
67419143 
7917312 


! 68417929 


63921COO 
69426531 
69934528 
70444997 
70957944 
71473375 
71991290 
T2FLI7I3 
73934632 
73560059 


| 74088600 


FR. 1 
421 | 


422 
423 
424 
4<5 
426 
4 7 
4.28 
429 
430 
431 
432 
433 
4.34 
435 
436 
437 
438 
439 
4.40 
441 
442 
443 
4 44 
445 
446 
447 
4.48 
449 


| 450. 


4 Cent, © 


79 507000 


—_ ——— 


Cube 
74618461 
75151448 
75636967 
76225024 
76765625 
77 308776 
778 54493 
78402752 
73895 3589 


8006: 991 
8c6 : 1568 
81182737 
8174650 
82312875 
8288 1856 
8345345} 
840-7672 
34604519 
35 184000 
88766121 
863 50808 
86938301 
87528384 
88121125 
88716536 
893 1462; 
899 1539! 
go 18349 
9112508! 


PS. Wo Ya} tz tra: wotk wow wag, GENS as Tath or ee TEAS nd ner EEE Cnr EST REI WE CO TEST” EE AN Met 


| 465 


. 468 


_ LT able of Cube Roors 


| 


45* * 
453 | 


459 
460 


461 
462 
463 
464 


466 
467 


459 
470 
471 | 
472 
473 
474 


475 


477 
478 

479 | 
480 | 


| 


Cube 
QI 7338F1 
92345408 
9. 099077 
93570064 
94196375 
943188:6 


| 95443993 


96071912 
96702579 
973 36COO 
97972181 
986.1128 
99252547 
09897 344 
100544925 
101194696 
101847563 
IO2FO3Z232 
103161709 
10382 3000 
104487111 
105154948 
105823817 


106497424 | 


107171875 
107050170 
108531333 
IO09215352 
100902239 
110592000 


| 510 


r= 


4.81 
[4% 


453 


494 

495 
| 496 
! 497 
499 
499 
FOO 
FOI 
| 5O2 


492 
= 


3/116214272 


5 Ceit. 


5 Cabe. 
I11284641 
ar reech 
[12768587 
113379904 
114084125 
114791256 
I15FO1303 


116930169 
I 17549000 
I18g70771 
1 19095488 
I19823157 
120553794 
121287375 


| 


122024936 
122763473 
123505992 
12425i499 
12 5000000 


12575 1501 
126506008 


503 


jJ09 


504/12 8024064 
505 128787625 
F506 129554216 
507, 130323843 
| $28,13 log6F12 


127263527 


EE, 
Fi2 


313 


514| 
J15 
F16 
517 
F18 
J19 
520 
521 
F22 
523 
524 
JEF 
526 
527 
528 
J29 
53O 
F3! 
J32 
533 
534 
J35 
536 
537 


\ 


I3343282T 
134217728 
135005697 
13579* 744 
130590875 
137388096 
1 38188413 
37990 Bhs 
1397903 

140Gofogs 
141420761 
142246648 
143055667 
143877824 
144703125 
I45531576 
1456362183 
1471979<2 
148035889 
148877000 
1497: I2gfC 
150568758 
13 1419437 
152273304 
153130375 
I5 3990656 
154854153 


538 155720872 


131872229 $39/1565y0819 
13165 1000 '540\157464000 


M 4 


AT able of Cube Roots 


P——_ 


5 Cent. 


agomn—_—_—_s 


R. | 


54 
$42 
543 
544 
545 
546 
$47 
548 
549 
J50 
$51 
F52 
553 
554 
555 


556: 
172808683 
173741112 
174676879 


557 
558 
559 
560 
561: 
562 
503 
504 
$65 
566 
$67 
568 
$69 
570 


164566592 
166059149! 
166375000; 


170031404 
17cg53875 


1177504328 
3 178453547 
(179300144 


Cute 


R. 


5 Cit. 


ed.) ore E——— I6ns e—_n———_—_— — $. 


Crbe 


1583404? 1* 571185169411 


LIP2200DS 


572 |- 
160103007] 573| 188; 


8-14 248 
$$ +7 


r60gBg 184 574 | [189 119/24] « 


16 1878625} 


37S] 


11,010 3-5 


162 Sans; $95 | 9 I1102y7% 


163667523 


16728415 
168 1966.:8 
I0g91 12377 


171879516 


17561 6000 
176558461 


i 88202125 
181221496 
18215426; 
183150432 
184220009 


185:93000 


576 


579 


580 [195 


JS 1 


37 
IH 
599. 
590 
591 
592. 
$93 | 
524 
595 
596 
5JO7 
598 
599 
600 


192100032 
578. 


193100; 52 
19410453% 
: 2QCO 
1vy61 29041 
197137356 
198: 55287 


199y176-0. 
5 12002026 5 
586. 


10223C086 
202262003 
| 03297472 
2043 36.165 
205 2 27 CGUO 
(20042597 tr 
207474658 
- 03527857 
20958458, 
: 10644375 
2119c 8736 
212776173 
213847192 
214921799 


\2 16000000 | 


© 6 Cent. 


a... - 


bn — 


Cube 


21503 :$o1. 
2 | 218167208 


219256227 
£ 20348864 
22 144F 125 
22254501i6 
223048543 
224755712 
2:596"y5 9 
22098 1c00 
228099131 
229220928 
230346397 
231475544 
232620375 
' 33744896 
22486511} 
239029032 
237176659 
238328000 
239480061 
2.4©6.4 1840 
24.1804 367 
2429 70624 
2 44 1 40625 
245314376 
2 4649 1 883 
247673152 
248858159 
2 50047000 


635 


6 Cent | 


R. | 
631 
632 
633 
634 


636 
637 
628 
039 
040 
641 
04.2 
643 
644 
645 
646 
647 
64.0 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
6959 


282300146 
283593393 


660 


- 


Cube 
25123959 
252435968 
253636137 
254840104 
2 56047875 
2572594506 
258474853 
259 694072 
26091711g 
262 1.44000 
263374721 
264509288 
265847707 
267089984 
268336125 
269585136 
2703.4C02 3 
272097792 
27335944" 
274925000 
275854451 
277167808 
279 445077 
279726264 
281011375 


284890312 
286191179 


287496000] 


6 Cent. 


#7 SIPS: 


R. 
661 
602 
663 
604 


A Table mw Cube Roots. 


Cu'e 
288304781 
290117528 
291434247 


Ys, 7 Cent. 


292754944 


665 j294079625|695 


6E6 
60 7 
668 
© 69 
070 
671 
6072 
073 
074 
675 
676 
657 
678 
679 
£80 
631 
682 
683 
684 
685 
686 
687 
638 
689 
690 


295405296 
296740963 
298077932 
2994: 8309 
30076 3000! 
30211171 
303454445 
304921217 
3061820 4 
307546875 
3059 14776 


696 
697 
698 


699 


709 
JOI 
702 
703 
704 
705 
7350 


310258 3] 707 


31. 665752 
313046939, 

3 1.4432000 
3 ets 


313011987 
320515504 
32141g91i5 
322828856 
3 00795 
3256 606-72 


327082769 
328509000 


317214508 


708 
709 
7:0 


5a. 
720 


339939371 
531373888 
332812557 
33455394 
3337223758 
337155395 
3338508373 
340065392 
341532999 
343COO0cOO 
344472101 
345948458 
347428927 
348913664 
35940262F 
351895316 
3593393-43 
354594912 
356400829 
357911000 
$5943543T 
36c944128 
362407097 
303994344 
365525875 
36-061696 
368601813 
370146232 
371694959 
373248000 


170 


4 Table of Cube Roots; 


. - 
"> 


7 Cent. 


R.| Cube 
[374805361 


721 
72.2 
723 
724 
725 
726 
727 
728 
729 
730 
731 


7T32| 


733 
734 
735 
736 
737 
736 
739 
740 
741 
742 
743 
744 
745 
746 
744 
745 
749 
730 


(ED 


376367048 
377933007 
379503424 
381078125 
382657176 
384240583 
335828352 
38742040) 
389017000 
390617891 
392223168 
393832837 
395440904 
397065375 
398688256 
400315553 
401947272 
4035834'9 
405224000 
406869021 
408518488 
410172407 
411830784 
413493025 
415160936 
416832723 
418508992 
420189749 


421$75000} 


763 


—_— 


KR. | 
751 
754 
753 
754 
755 
756 
TY 7 
75S 
159 
760 
701 
702 


704 
765 
766 
767 
768 
709 
770 
771 
772 
773 
774 
7715 
776 
T7 
77S 
779 


7 Cen. 


— —_—_—  —— 


Cube 
42550475! 


425259005 


430368875 
432081216 
433798093 
43551951! 


437245479 
438976000 


440711081 
4424507286 
444194947 
445943744 
447097125 
449455096 
451217663 
452984832 
454756609 
4595330Co 
458314011 
460099648 
461889917 
463684824 
465434375 
467288576 
469097433 
470910952 


472729"39 


780 


4745 52000 


$ Cent 


R. 
781 


782 


426957777 783 
428661064 584 


785 
786 
787 
788 
73g 
790 
791 
792 
793 
794 
795 
790 
797 
798 
799 
800 


301 
802 
803 


804. 


805 
806 
807 
808 
80g 
810 


| Cube 


475379541 
478211768 
480048687 
48 890304 
4383736625 
485587656 
487443403 
489303872 
491 169069 
493039000 
494913671 
49679 3098 
498677257 
500566184 
502459875 
504358330 
506261573 


1503169592 


510082 399 
5 12000000 
$13922401 
515849608 
517781627 
519718464 
521660125 
523606616 


525557943. 
527514112 


529475129 
$3 1.441000 


3 Cent. 


— 


R. 
8:1 
$12 
813 
314 
815 
816 
817 


3:8 
819 
820 
$21 
322 
823 


82 

Tp 
826 
$29 
828 
829 
330 
831 
3832 
$33 
834 
335 
336 
837 
838 
839 


Cube 


533411731 
$35387326 
$37397797 
539353144 
541343375 
543333496 
545335513 
547343432 
54935359 
551368: CO 
553387661 
555412248 
557441797 
559476224 
561515625 
563559976 
565609283 
567663552 
569722789 
571787000 
573856191 
575930368 
5780095 37 
580093704 
582182875 
5384277056 


586376253| 


$09450873 


We 


$905 9719 


592740000, 


R. 
841 
3842 
$43 
044 

45 
8416 
847 
3848 
849 
850 
851 
852 


AT, ble of Cube Roots, 


I7T 


8 Cert. 


Cube 
594823321 
596947688 
$99077107 
001211184 
603351125 
cOF495730 
607045423 
60980c 192 
011960049 
614125800 
6162950F1 
618470208 
620650477 
622835864 
625026375 
627222016 


7 [629422793 


631628712 
633839779 
636056000 
638277381 
640505928 
642735647 
644972544 


5 [647214625 


649316896 
6517143 
653972032 
650234909 


658 503000 


'g 


FG 
371 
$72 
873 


375 
876 


876 
$79 


881 


893 


8 Cent. 


' Cube 

£60776311 
6632954848 
665338617 


$74 667627624 


659921875 
672221376 


$77 67452633 


6768 z36i52 
679151435 


880 681472000 


6837978471 


$82 [686128968 


688465387 


«90807 104 


5 [693154125 


695506455 
697864103 
700227072 
702595369 
704969000 
707347971 
709732288 


[JI2ZI21957 


714516984 
716917375 


719323136 
721734273 
724150792 
726572699 
729@Q0000 


172 


A Table of Cube Roots. 


R. 1 


- as 
- Encke 
903 
904 [7 
905 
906 


83 773610632 


g Cent. 


LE OY OO Op EE Lr——_——_—— 


Cube 


733 
7303 pes 
733753264 
74217525 
743677416; 
740 142643 
749913512 
75039429 
753571990 
_7 
75555058 
761049 $497 
763551944 
756060875 
7098575295 
71--295373 


779151559 
773688020]! 9 
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Some Uſes of the Square and 
Cube Root, 
Uſes of the Square Root. 
q 


Hat the Square and Cube Root are, and c 

\\ how to extra them , hath already 
been taught; and for mere eaſe and . 
expedition, There are Tables ready 7 
calculated, both of the Squareand Cube Roots, from 


1 tolooo: We come now to ſhew ſome Utes thereof, 


which in ſome meaſure will appear in the Propoſitions " 
following : ſq 
PROPOSITION. I. . 


Admit the height of the Wall of a Fort or Caſtle to be 
ſcaled, be 30 Fot ., and the breadth of the Trench a- 
bout the Fort be 40 Foet ; 1 demand of what length a 
Scaling Ladder ſhall be, juſtly to reach from the edge or ( 
brow of the Trench, to the top of the Wall ? 


By the 47th of the firft Book of Euchds Elements, lo 

it is demonſtrated; that , the ſquare of the Hypotenu- - F 
ſal of a# right angled plain Triangles 3s equal tothe ſquares lj 
of the 2 other ſides; | therefore to reſolve this Propoli- 
tion, ſquare the height of the /.Z, which is 30, facit 
gco, alſo I ſquare the breadth of the Trench which is 
40 facit 1600, theſe two added together make 
2500, the ſquare root whereof is 5o: and fo long 
muſt a Scaling Ladder be madfle to reach from the p 
edge ofthe Trench to the top of the Wal. _ R 


PROPOSITION. II. 


There be two T owns, as Chiceſter and York, which lie 
North and Sonth one from another, and their diſtance 
75 220 miles, and Exceſter lieth direftly Weſt from 
Chicheſter, 120 miles; Idſne to kyow the diſtance 
vf York from Exceiter ? 


Square 120, the di- Excefter 
ſtance of Exceſter and © 


C14. heſter, it maketh 
14400, likewife ſquare 5 
2:0 , the diſtance of _ 


York and Chicheſter, fa- 

cit , 48400; thele two @ 220 

numbers added toge- Chichefter York 

ther make 628300, whoſe 

(quare root extragted (or found in the Table) will 
be 250 3 near, and ſo many miles is Exceſfter diftant 
from York. 


Uſe of the Cube Root. 


Ne chief uſe of the Cube Root, is to find out a 
proportion between like Solids ; ſuch are Spheres; 
Cubes, and ſuch like; as in the Propoſition ' fol- 


lowing. 

| PROPOSITION I. 

If a Bullet of Braſs of 4 inches Diamtter, weigh 9 
pound. what ſhall « Bullet of Braſs weigh, whoſe Dis: 
ameter 14 8 inches? 


Cube 4, the Diameter of the lefſer, Bullet, takes 
64, likewiſe Cube the Diameter of the greater Bul- 
let 8, makes 4609. This done, ſay by the Rule of 
Proportion ; If the Cube 64 give 9 /5, weight, er 
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796 The Uſes of the Square and Cube Root. b 
ſhall the Cube number 4608 give? Multiply and di- 


vide, you ſhafl 72; and ſo many pounds will a 
Bullet of Braſs weigh, whoſe Diameter is 8 inches. 


PROPOSITION. II. ; 


If a Faihom of Rope of 10 inches compaſs about , do 
" weigh 17 pound , how much ſhall a Fathom of Rope 
weigh, which is but 8 i1.ches compaſs about? 


The ſquare of 10 is 100, the ſquare of 8 is64 ; 
where'ore by the Rule of Proportion, ſay 
As 100 (the ſquare of10) | 
is to 64 (the ſquare of 8) 1 
Sois 17 (the weight of the fathom of Rope 
10 inches) | | 
To 10o 5; pounds (the weight of the fathom 
oi Rope of 8 inches about.) 


PROPOSITION. III. 


If a Ship of 100 Tun be 20 foot broad at the Mid ſhi 
Beam, of what breadth at the Beaw ſhall a Ship (sf 
the like building ) be that ſhall be 200 T nn ? 

: The Cube of 20 is 8000, then by the Rule of Pro- 

portion ſay, WO Ln 
As 1co Tun (the burthen of the Ship given) 
Is to 2co. Tun (the burthen of the Ship required) 
Sois 8000 (the Cube of the given Ships Beam) 
To 16800 (the Cube of the required Ships Beam) 
Now the Cube Root of 16000 is 25 : almoſt, and fl © 
fo long at the Mid ſhip Beam muft a Ship of the 
fame Model be, whoſe burthen is 200 Tun. - 


The end of the Firſt Part: 
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A+ ing in the firſt Part of this Book exem- 
plyfi-d the Art of YVuglar Arithmertick, both 
in wbole Numbers and FretFions; We come 
now to treatof DECIMAL ARITH- 
MET1ICHK, which tcacheth how to perform (as it 
were) in Who/e :#mbers, all that the former did effect 
by Frattions. | will not inift upon the Aztiquity or 
Excefl.ncy of this kind of A, ithmetick, but come im- 
mediately to the pri&ice thereof, and ſhall therefore 
premiſe theſe Propoſitions following. 


Propofition 1. 


A vulgar Fritim being giv-n, how to rednce t ie ſame 
vt a Decins:!. _ 
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Decimal Arithmetick. 


The Rule. 


. To the Numerator of the Frattion given, add what 
number of Cyphers you pleaſe ;, then divide the Numera- 
tor by the Denominator, the quotient ſhall be the Decimal 
FraQion required. 


Example 1. 


Let it be required to 1#duce;f into a Decimal: Firſt, 
to the Numerator 4, add five Cyphers , ſo will it be 
40cooo, divide this number by the Denominator 17, 
and the quotient will be 23529, which is the Decimal 
required. 


C. And here Note, that Decimal Fratiio 7s are not writ- 
tenin a ſmaller ſigure with a line between them, as 
vulgar Frattions are , but of the fame 'figure, only 
there mift be a Comma or point put between 
the whole Number and the Fraction, and that is 
the diſtinRion. | 


Example 2. If 3ou would expreſs 235 ;{1n 4 decimal 


way, it muſt be written as followeth. 


By the laſt example ycu find that 4 reduced to 4 
Decimal, was 23529, therefore 235 & mult be written 
thus: 235, 23529, In Decimal Fractions the Nume 
rator is only expreſſed. and the Denominator only in- 
timated ; for this RULE is. general, Of þ:w man 
figures ſoever the Numerator of 4 decimal frattion doth 
conſiſt, of ſo mary Cyphers wirb a Unite before thum, 
doth the Deneminator of the fame Frattion conſiſt. S0 
this Decimal 12.62 5, it it were written ina vuglar way, 
would be 12 ;£ biit na Decimal, only 12, 625, the 
Comma,or TFoint betirvecn 12 and 625 —_— — 

| £ ane 
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Decimal Arithmetick. | 
the whole number from the Fraitioz, and the fration 
625 conliſting of three figures, intimates that the De- 
nominator thereof muſt conhift of three Cyphers and 
an Unite before them ; ſo the Decimal before exprelled, 


235, 23529, if it were writtenin the yuglar way, would 


be 23 5 33332. | | 
But ir ſufficeth to expreſs in Decimals the Numera- 
tors only, and omit the Denominators, the Denomina- 
tors of all Deeimal Fractions being either 10, 100, 
1000, 10000, 100000, Etc. according to the n'1mber 
of figures contained in the Numerators. 

Acording to this Rule, you ſhall find that 


rn be in Deci- . 80000 
12 3Lmals by adding. 12.42357. 
, 132 Ys Cyphers. y 13252941. 


And by this means, all manner of Fractions of Coizs, 
Weights and Meaſures, may be reduced from vulgar 
Fractions, to Decimal FraCtions ;, as by the next Pro- 
poſition will appear. 


Propoſition 2. 
How to expreſe Engliſh-Coin in Decimal Numzers. 


Let it be required to expreſs 9 ſhillings (which is 
33 of apound Sterling) in a Decimal; To the Nume- 
rator 9 add two Cyphers, making it 900, which divide 
by twenty, the quotient is 45, for the Decimal of g 5. 
S the Decimal of 13s. will be 65, and fo far any num- 
der of ſhillings. 


C Here note, that in th: Reduttion of Vulgar Fra:ti- 
ons into Decimals, that many times the firſt, ſecond 
or third places of the Decimal Fractions are Cypners, 
as in the following Table the Decimal of one Far- 
FUng is .02104167, and the reaſo1 is, bzcauſe if you 

| Az ;reduce 


4 Decimal Arithmetick. 
rcduce::; into a Decimal (for one farthing is the 
960 part of a pound Steriing) you ſhall by addifg 
of Cyp'ers to the Nuymerator find 'the Ouot:ent to 
be 104167, but two Cyphers muft be p'accd before 
it; becauſe dividing To00000 by 960, the piace of 
Unites in the Diviſer at the firft demand extendeth 
unto the third Cypher in the Dividend ior in recu- 
_ cing of Vulgar Fracti.ns to Decimals, this is 


A general Rule. 


That :f the place of Unites:3n the Diviſor, at the firſ 
demand extend but unto the firſt of the Cyphers annexed 
zo the Numerator of the Frattion, there muſt be no Cy- 
pher put before in the Quotient, but if the place of Unites 
extend unto the ſecond Cipher added, then oneCypher muſt. 
be placed before inthe Quotient, if untathe third Cypher, 
then two Cyphers muſt be placed before in the Quoti. 
ent, Oc. 57 

According to which Rule, if you make tryal you 
ſhall find that the Decimal of 7 s. will be. 35, the De- 
cimal of 5 d. will be .0208333, the Decimal of two 
 farthings will be.co0208333, asin the Tab'e. 

By theſe Rules Izft delivered are the enſuing Tables 
of Engliſh Money, Weight and Meaſure compoled , and 
the like may be done for a forreign Coix, &c. according 
as every mans occaſions ſhall require. | 
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Decimal Arithmetick' 
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Tae uſe of the fore-going Tables. 


-x* He Tables preceding are in number nine ; The firſt 

being of Engliſh Corr, The ſecond of Troy Weight 
The third of Averdupois great werght. The fourth of 
Averdnpois little Weight. The filth of Liquid Meaſures. 
The ſixth of Dry Meaſures. The ſeventh of Long 
Meaſures. The eight of Time, and the ninth of Do- 
zens. Theſe ſeveral Tables are made by the Rules im- 
mediatly going before them, and their uſe is to expreſs 
in Dectmal numbers either Money, Weight, or Adeaſure,as 
by the following Propoſitions will appear. 


PROP. I. 
How by the Table to expreſs Engliſh- 


Coin in Decimals. 


The firft of the nine Tables is for this jurpole; 
therefore it you would expreſs cither ſhillings, pence, 
or farthings in Decimal numbers, you muſt repair to 
the firſt Table, which is of Emg/sſh Coin, and there 
apainft 1 3 ſhillings you ſhall find .65, which is the De- 
cimal of 13 ſhillings, alſo againſt fe. en pence you ſhall 
find .02916667, which is the Decimal repreſenting +7 
pence: Alſo againft 2 farthings. zou ſhall find .00208- 
333, Which is the Decimal anſwering 2 farthings, and 
the like is to be dene for any other number of ſhillin gs, 
pence, or farthir gs | 
 Butif it be requized tro find the Decimal of divers 
| Dcnom. 


12 Decimal Arithmetic k. 
Denominations of Coin in one Sum, as of ſhillings, 
penee, and farthings together, you muſt add the Deci- 


mals of all the particulars together, and the Sum of 
them ſhall be the Decimal ſought. 


Examples. 


Ifyou would know the Decimal of 135. +4. 
2 9. in one number, you muſt ſ1:ft look 
in the Table for the Decimal of 13 5s. .65 
which is .65, and ſet that down, then .02916667 
look for the Decimal of 7d. which is .0020833 3 
.00916657, and fſct that down alſo : — 
Laſtly, ſeck the Decimal of 2 9. which .681250co 
is .00208333, ſet that downalto; then 
if you add thee three numbers together, as in common 
Addition, you fhall find the ſum of them to be.5812- 
50E0, which is the Decimal belonging to 1: 5. 74. 24. 
as by the work in the Marpine appeareth. 


PROP. IL 
Hoew' by the Table to exireſs Troy- 


Weight in Decals. 


_ ———————— 


The fccond Table is of Troy Weigh:, the. ſeveral De- 
nominations whereoi are Onnces, Perny-wesghts, and 
Grazns: So that by the Tab'e you ſhall find that the 
Decimal belonging to five ounces is .41666667, the 
Dec'mal belonging to 17 - peny-weight is . .07683 333» 
and tae Decimal belonging to 13 Grains is. 00224945 
and fo of any other number of ounces, peny. weights 
eng grains feveraliy. | 
ut if it were required to expreſs theſe (or an other) 

g ſeveral 
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Decimal Arithmetick. 


Table the ſeveral Decimals belonging to the refpeRive 
quantities, and add them together, to ſhall the Sum of 
that Addition be the Decimal ſought. 


Example. 


If it were required to find a Decimal which ſhould 
repreſent 5 ounces, 17 peny-weight, 13 grains, you 
muft firft look in the Table for the Decimal belonging 
to five ounces, which is .41666667, and write it down 
then look the Decimal belonging to 17 grains, which 
is .07083333, and Write that down, 
then look for the Decimal of 13 grains, .41666667 


| which is .00225694, and, write that .070833 33 


down, then adding theſe three num- .00225694. 
bers together, you ſhall find the fom —-- 
of them to be .43975694, which is .48975694 


the Decimal repreſenting 5 ounces, 


17 grains, 13 peny-weight, as by the operation in the 
Margent appeareth. 


PROP. Il. 


How by the Table to expreſs Averdupois 
great weight im Decimals. 


The third Table is of Averduposs great weight, tha 
ſeveral Denominations whereof are Quarters of Hun 
areds, Pounds, Ounces, and Ouarters of Ounces ;, thus 
you ſhall find in the Table, that the Decimal of 3 Quzr- 
ters of a Hundred is .75, the Decimal of 22 pounds 
is .19642857, the Decimal of 7 ounces is .00390- 
625 , and the Decimal of 3 quarters of an oun ©_ 
|S 


' %Y 
ſeveral Denominations in one Decimal Frattion, then | 
you muft (as before you did for money) take ont of the 


j 14 Detimal Arithmetick. | 
F is ,ov004 185 z, in this manner by the Table ycu may 
find the correſpondent Decimal belonging to any num- 
ber of quarters, pounds, ounces, and parts of cunces 
ſevcrally. 

Bur if it be required to find one Decimal number 
which ſhall repreſent divers Denominations, you muſt 
firſt find the Decimal belonging to the ſeveral particu- 
Iars, and add them together, the ſum whereof ſhall be 
the entice Decimal required. | 


Example. 


Let it be required to find a Decimal which ſhall re. 

refent 3 quarters, 22 pounds, 57 ounces 3} of an ounce. 
Firſt, look in the Table ſor the decimal of three quarters 
of a hundred, which is .75, and write it down, then 
look for the decimal of 22 pound, which is .1 9642857, 
and write that down, allo look the 
Decimal belonging to {even ounces, .75 
which is .00390625, and write that .19642 847 
down - Laſtly, ſeek the decimalof .,oc390625 
three quarters of an ounce, which is .oo041853 
.00041853,and write that down,then —— 
adding thefe Tour numbers together  ,950753 35 
you ſhall finde their ſum to be. 950- 
755335, Which is the Decimal repreſenting. 3 qu. 22 #6. 
7 oun. 3 of anounc. 


PROP. IV. 
How by the Table to expreſs Averdupois, 


little weight 14 Dectmals. 


- 


The fourth Table is of Averdupois little weight, the 
Denominations whereof are Ounces, Drams and Quar- 
rers 


19 
en 
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ters 0: drams, ſo that the Decimal of 11 ounces is. 8-5. 

the Decimal of five drams is .01953125, and the De- 

cimal of one quarter of a dram is .000,7656, : 
But if it be required to find one decimai number, 

which ſhall repreſent 11 ounces, 5; tten you muft firſt 

look for the decimal belonging to 1:1 ounces. which is 

.6375, and ſet it down; then look for the decimal an. 

ſwcring ro 5 drams, which is .01953. 

125, and ſet that down. Laftly, look .6875 

the decimal belonging to a quarter of .o1953125 

a dram, which is. 00097656, and ſet .o0097656 

that down ; theſe three numbers being —— 

added together, produce .70800781, 7080078: 

which is the correſpondent decimal be- 

longing to 11 ounces, 5 drams, and a quarter of adram. 


P ROP . V., 
How by the Table to expreſs Liquid mea- 


{ures in Decimals. 


Becauſe there is ſo great variety of Liquid Meaſures, 
that hardly any two commodities are ſold by the ſame, 
the difference of the Gallon continually making altera- 
tion, we have therefore in this fifth Table made the 
greateſt denomination to be one Gallon, the next leſs 
denomination being Pints ard quarters of Pints, ſotiat 
in the Table you ſhall find the decimal belonging to 
three pints to be .375, and the decimal belonging to 
two quarters , or halt a pint, tobe .062. 5, and ſa ior 


any other. 


| But for to expreſs Pints and parts of Pints in one en- 


tire decimal n 1mber, you muſt add the Decimals of the 


ſeveral denaminations together, and their Sum ſhall be 
the entire Decimal. 
B b S@ 


 ſhels, 2 pecks, three quarters of a peck, -- 
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So if you were to expreſs 3 pints andan 
half in one entire decimal number, add the .375 
decimal of three pints, which is .375, to .0625 
the decimal of two quarters which is -—— 
.0625, and their ſum .4375, ſhall be the de .4375 
cimal of three pints and an halt. | 


PROP. VI. 


How by the Table to expreſs Dry-meaſures 


The ſixth Table is of Dry Meaſures, the ſeveral de- 
nominations whereof are Buſhels, Pecks, quarters of Peck 
and Pznts, fo may you find the decimal of five buſhel; 
to be .625 the decimal of two pecks to be 0625, the 


- decimal of three quarters of a peck to be .023437, the 


decimal of two pints to be 0039063. Thus are the 
correſpondent decimals belonging to the ſeveral deno- 
minations ſound. 

But if you would have one number to expreſs 5 bu- 
ſhels, 2 pecks, three quarters of a peck, and 2 pints: 
you wuſt firſt find the decimal belonging to 5 pecks, 
which is 625, and write it down, then find the deci- 
mal of. two pecks, which is .0625, then ſeek the deci- 
mal of three quarters of a peck, which is .0234375 


_ and write that down. Laftly, ſeek the | 
_ decimal of two pints, which is .0039063, .625 


which numbers being added together, .c625 
produce 7148433, which is the deci- .0234375 
mal belonging (or expreſſing) 5 bu- .c039063; 


71484 38 
PROP, 


es 
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PROP. VII. 


' How by the Table to expreſs Long mea- 


{ures im Decimals. | 

The ſeventh Table is of Long meaſures, the Inte- 
ers being Yards and Els : and the lefſer denominations 
are quarters of Yards or Ells, Nailes, and quarters of 
Nailes. So you may find in the Table that the deci- 
mal of three quarters of a Yard, or anEll, is.75, the 
decimal of two Nails, is .125, and the decimal of one 
quarter of a Naile is-015625. 

Bur if you would have onenumber to expreſs 3 quar- 
ters of a Yard, or an Ell, to Nailes, and one quar- 
ter of a Na!le; you muſt ſeek the decimal of three quar- 
ters ofa Yard or Ell, which is .75, and write it down, 
likewiſe ſeek the decimal of two Nailes, 
which is .125, and write that down. .75 
Laftiy, ſeek the dccimal of one quarter .125 
of a Nail, whichis .015625, and write -.015625 
that down, theſe three numbers added ——-—— 
together, make .890625, which is the .890525 
decimal belonging to 3 quarters of a 
Yard or Ell, 2 Nailes , and one quarter of a Naile. 


PROP. VIE. 
How by the Table to expreſs the parts of 
Time m Decimals. 


Time is uſually divided into Tears, Months and Dayes : 


So the cighth Table which is of 7:me, confiſteth of 
thele two denominations, Aonths and Fayer, you may 


Bb 2 find 
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find that the decimal of 5 months is .41667, the de- 
cimal of 26 days is .071233. Thefe are the princi- 
pal decimals, but the compound decimal number re- 
preſenting 5 months, 26 days, is .487900, as you 
ſhall find, if you add.o71233, which is the decimal of 
26 dayes, to .416667, which is the decimal of five 


Months. 
PROP. IX. 
How by the Table to expreſs Dozens in 


Decimals. 


The laſt Table is of Dozens, the Integer being a 
Groſſe, and the ſmaller denominations are Dozens, and 
parts of Dozens, ſo may you find the decimal of feven 
dozentobe .58333 33, and the decimal of five parts of 
a dozen to be .0347222, and theſe two numbers ad- 
ded together, wake .6220555, which is the number 
which repreſenteth 5 dozen, and; parts of a dozen. 

In the ſetting down of Decimal Fractions, to add 
them together, you muſt alwayes obſerve ro ſet Primes 
under Primes., Seconds under Seconds, &c. which the 
points before the ſeveral Fractions will dire& you to 
do. 

Hitherto we have ſhewed the uſe of the foregoing 
Tables in expreſſing of Fraftions in decimal 
numbers. It reſteth now to ſhew the uſe of 
them in finding what FraQion either of Mo- 
ney, Weight or Meaſure, any decimal pnum- 
ber given doth repreſent, and that ſhall be 
made cyident by the enſuing Propoſition. 


PROP. 


OO OE: YOU RE UE PO Co 


7 CB. 
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PROP. X. 


A Decimal number being given, how to find 
What Frathon it doth repreſent. 


Let .02916667 be a decimal number, repreſenting 
ſome FraRtion part of Engliſh Coir: Becauſe it is re- 
quired to find the valve of this Fraftion in Engliſh Cn, 
you muſt therefore repair to the Table of Engli(h Corn; 


| jn the ſecond Column of which Table ſcek for the num- 


ber given (viz. 02916667) which you ſhall find to 
ſtand againſt - pence, and fo much is the value oi the 
decimal Fraction 02916667, in Engliſh Coin. 

Aifo if the deeimal FraQion .75 were piven. you 
ſhall find the value thereof to be 15 ſhillings, and the 
value of. 003125 to be three farthings. 

Likewiſe in the Table of Troy werght, if .41666667 
were giyen,; it would fignifie five ounces, and .05416- 
667 would erpreis 13 peny weight and 001736t1 
will expreſs t n grains, &c\ 

After this manner may you find the value of any de- 
cimal number given, either in Money, Werght or Mea- 
ſures, when the number given may be cexattly found in 
the Table: Bur if the number given cannnot be foun1 
exactly in the Table unto which ir is dire&cd at one 
entrance. Then you muſt, Fznd inthe ſame Table, the 
neareſt number you can, leſs than the given number, and 
take the number that anſwers unto it in ihe firſt C:lumn, 


: Witch will be th: greateſt Fraftion of the numier required : 
| then ſubſtrafting the decimal thus found, out of the decimal 


given, you ſhall have a rcmainder, which remainder ſeek 
alſe in the ſecond Column of the T able, if it may be found, 
if not, ſech the neareſt leſs and the number anſwering there- 
4.to in the firſt Column ſhall be the next greateſt Fraction 

BY 3 | thn 
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then ſubſlrating this decimal found out of the former re- 
mainder, there will be another remainder, which alſo ſeck, 
in the Table, and procecd as in the former : An FE \ ample 
or two will make all plain. R 


Example. 1. 


Let .6$12506o be a Decimal given, repreſenting ; 
ſome part of Ezgliſh Cor, li you look in the Table of 
Engiiſh Coin for .681260co, you cannot find it, but 
the neareft number in the Table leſs than it, is .65, a- 
oainft which I find .13 5s. fo that 13 -. is thegreateſt 
fraction-part of Ergliſh Coin agreeing to this number. 


Th's done, ſubftratt .65 out of .68125000, and £ 
there will remain .03125000, which number alſo you j 
myſt ſeek in the Table of Engl:ſh Coin, but being you It 
cannot find it there, yon muſt take the neareſt number { 
lefs than it, which is .029 16667, againſt which I find li 
— pence, which is the ne-t greateſt Fraction-part of Iſ jr 


Engliſh Coin agreeing to this number. 


Again, ſubſtra& .02916667, out of .03125080,and 
there will remain .co20833 3, which number ſeck in 
the Table, and you ſhall find it to ſtand apainft 2 far- 
things, and ſo much doth this laſt remainder ſignihe in 
Engliſh Coin, and the whole given number .68125000 
doth repreſent in Ez2liſh Coin thirteen ſh.liings ſeven 
pence two farthings, as by the operation following 
doth appear. | 


.68125000 
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.681250co number piven. ; 
.65-..... the next lefſer number in the Table, repre- 

ſenting 13 5. 
.03125coo firft remainder. | 
.02916667 the next lefſer number in the Table, repre- 
ſenting 7 4d. 


—_—_—_— 


00208333 ſecond remainder, which repreſents two 
farthings. 
So doth the whole number repreſent 13 5s. 7 d. 2 9. 


Example 2. 


Let the Decimal .8426934 repreſenting ſome fra- 
ion of a pound fterling, be given. If you look in the 
Table of Engliſh Coin for .87426934 you cannot find 
it ; but the neareft number in the Table leſs than it, is 
85, againft which I find 17 ſhillings, ſo that 15 fhil- 
lings is the greateſt fraftion part of Engliſh Corn, agree- 
ing to this number. 

Then ſubftrafting .85 out of .87426934 there will 
remain .02426934, which number alſo you muſt ſeek 
in the Table of EnglsſhComm, but ſeeing you cannot find 
it there, you mult take the neareſt number leſs rhan it, 
which is .020$3333, againſt which I find five pence, 
-—mg is the next greateſt Frattion-part of Engl:ſh 
on. 

,Laftly, fubſtrat.02083335, out of .02426934, and 
there will remain .00343601, which num: er you muſt 
alſo ſeek in the Table of Engliſh Coir ;, but not finding. 
it exactly there, you muſt take the neareſt number lels, 
which is .c03125, againſt which you ſhall find 3 far- 
things, which is the next greateit fraction-parr of Eng- 
liſh Coin, and the Decimal .87426934; Corh in value 
ignifie 17 ſhillings 5 pence 3 farchings, and ſomething 

Bb 4 more 
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more, for .003125 is the decimalof 2 farthings ; and 


the nnmber you are tolook for in the Table is 90343; 
601, greater than the deeimal of ; farthings ; where- 
fore, if you ſubſtra&t .ooz 125 out of. 00343601,there 
will remain .31101, which ts the 322: part of a farth- 
ing, which is inconſiderable. Sce the following opec- 
ration, 


$-426934 Deciwal piven. 

LR Decimal of — -— —— 17 5. 
92426934 Firft remainder. 
02083333 Decimal of - — 4. 


T e——_a——_— 


00343600 Second remainder. 
003125 .. Decimal of —-—— 3 9. 


—_—_ 


__ — 


00031101 Decimal part of a Frrtbing. 


C And here note, tha# whatſoever hatd been here 


faid concerning the uſes of the Tableof Engliſh 
Coin, the ſame order isto be obſerved in the uſe 
of the other Tables of Weight, Meaſure, Time, Gc. 
as by the following Erxainples (if you make tri- 
al?) will appear. 4 


Examples. 


"1 If this decimal 489756904 , were given to know 
the value thereof in Troy weight, you ſhaſl find itto 
Eontain 15 ouuces, 17 peny weights. and 13 grains 

2 Alſo if .gg075335 were a Decimal given, andit 
were required to find the va'uc thereof in Averdupers 
great weight , you ſhall find it tocontain 3 quarters of 
a hundred, '22 pound, 7 ounces, and 3 quarters of an 


OUNce. 
3 Like- 


EY _ — TY a... AC. "POS JE 6: 


ee O00 p= wr 


Decimal Arithmetick. 23 
$3 Likewiſe, if .7080078$1 were a decimal Fraftio? 

given, you ſhall find the value thereof in Averdwpois lir- 

tle weight to be 11 ounces, 5 drams, and one quarter 


| ofa dram. 


4 If 4375 were a Decimal, whole value were re- 
quired in Liquid Meaſures you ſhall find it to contain 
3Pints and an half. 

5- Let .75148438 be a Decimal given, whole value 
is required in Dry Meeſure, you ſhall find it to con- 
tain 5 bufhels, 2 pecks, 3 quarters of a peck, and 2 


- pints, 


Thus have I ſhewed you the uſe of theſe decimal 
Tables in expreſſing of the fration-parts of Money, 
Weight, Meaſure, &c. But becauſe theſe Tables may not 
be alwayes at hand, when there is need of Them, I will 
here ſhew you how the value of any decimal given : 
may be known by multiplication only ; and this is 


THE RULE. 


Multiply the Decimal given, by the number of known 
parts of the next inferiour Denomination, which are equat 
to the Integer, the ProduR 5s the value of the Decimal 
propoſed in that inferieur Denomination; 4nd if there 
happen tobe any Decimal in the Produft, you may tn liks 
manner find the value thereof mthe next inferiour Deno- 


| Mination, 47d ſo proceed till you come to the leaſt krown 


parts of the Integer. 
0 Example. 


Let .67395834 bea Decimal given, repreſenting the 
frattion of a Pound Ferling. Firft multiply .67395834 
by 20 (the pumber of ſhillings in a pound fterling) 
and the product will be 1347916680, from which 


cutting] of the laſt eight Hgures with a point, or _ 
0 
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of the pen) becauſe there were eight figures in the gi- 
ven Fraction) there will fland before the point (to- 
wards the l[cft hand) 13, which are ſhillings, and the 
remainder .47916680 ſtanding behind the point, will 
be the fraction-part of one ſhilling fterling , which 
number .47916680, you muſt multiply by 12 (the 
number of pence in one ſhilling) and the Produ& will 
be 575000160, from whieh number cut off the laft eight 
figures as before, and there will be 5 left to thelcſt 
hand, which are 5 pence, aud the figures on the right 
hand of the point, viz. .75000160 are the fraction- 
part of one peny ſterling, which thetefore multiply ty 
4 (the number of farthings in one peny) ard the Pro- 
du of that multiplication will be 5000c06.40, from 
which cut off the laſt eight figures to the right hand, 
and there will be left 3 towards the left hand, which 
repreſenteth 3 farthings, and the remaining figures to- 
wards the right hand are but the fraCtion-part of a far- 
thing, which we therefore xejet. And thus you find 
by Muitplication only, that this fraction .67395834 
doth repreſent in the known parts of Engliſh Coin, 13 
ſhillings, 5 pence, 3 farthings, as by the following ope- 
ration appeareth. 


m—_——_ _— 0 


Shillings 13447916680 
12 
05833360 0 
47916680 


Pence 5, 759000160 
4 


WIS = 


Farthings 3, c2000640 


Je, mp—y 


Decimal Arithmetic 


In like manner, if this fraction .9489028 were gi- 
ven, repreſenting ſome fraRtion-part of Troy-weight 
you ſhall find the value thereof to be 11 ounces, + peny 
weight, 13 grains, as by the operation following ap- 


peareth. 


1$9618056 
94809828 


Ounces, 11, 37708336 
20 

Peny-weights. 7,54166720 
2 4- 


216666880 
208333440 


EMYJuTre— 


Grains. 13 | 000012830 


In this manner may any Decimal given be reduced 
into the known parts of the Integer by 4ulr:plication 
only. And 

C Here note, that whereas in the preceeding Tables 
the Decimal fraions conſiſt of ſevez or eight Fi- 
Sures, we. ſhall in the proſecution of our work 
make uſe only of four or five ofthe firſt of them, 
which -will be ſufficieat in ordinary praRice, and 
come near enough to the truth in any ordinary 
queſtion whatſoever. . 

So if inftead of .02916667, Which is the fraQion- 
part of + pence, you take out only .02916, it will be 
luficient. - 

Alſo 
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058333 330 05833 aIn Troy Weight. 
Alſofor4.oo58594 -takeq.oo58 In Dry Meaſure. 
; / .5833333 \ 5833 \In Te. 


Thus much concerning tha conſtruction and uſe of 

. the decimal Tables, we ſhall now come to the pratice 

of Decimal Arithwetick, which ſhall be taught in the 
Rules following. 


——— — ——  —}. 
—— 


Of Notation of Decwars 


R TJOTATION of Decimals is contrary to that 
N of whole numbers : for whereas in whole num- 
bers the valnes ol figures are increaſcd ten-fold by con- 
tinual addition of Cyphers towards the right hand: 
fo on the contrary, the values of the places of Decimals I " 
do decreaſe in the ſame proportion. P 
And whereas in whole number, Cyphers in the firſt I * 
place towards the left hand are unneceſſary, yet in De- C 
cimals, they are abſolutely neceſſary to diſcover the true Ih © 
denominator. Alſo Cyphers at the end (or towards | ? 
the right hand) of decimal numbers are of no value, / 
for one ſingle Figure in decimals fignifies as much as 
the ſame Figure would do, if there were Cypherspla- f 
ccd behind it, fo 7 is equivalent unto 50, 700, er 70co, Il © 
&c. For the denominators of decimal Fra&ions-are I * 
alwayes Cyphers with an Unite towards the left hand, 
as hath been already intimared. So ;2 being reduced. 
to its leaſt» terms will be ;: and 4722 will be reduced 
_ to alſo, and ſoof any other, as by the Table follow- 
ing doth evidently appear. 


987- 
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987654321 | 12345678 


— —_—__ 


" 100000000 | .00000001 
IG000000 | .0000001 
1000000 | .coooo! 
ot 100000 | .00001 
* 10000 | .oool 
ie | a thouſand 1000 | .001 or ;;;* 
a hundred 100].a1 or 
Ten 4 1 Or; 


TD ————_———_ 


Addition of DECIMALS. 


n- N Addition of Decimals; the ſame order is to be ob- 
Þ ſerved asin Addition of numbers of one Denomi- 
{[s Þ nation before tavghe in the firſt part, in which thereis 

no difficulty : But in Decimal numbers the chief care 
& © to be taken is inplacing your whole numbers and Fra- 
e- © tions in their due order, which you ſhall eafily and 
ie © certainly do, if you ebſerve this general Rule, viz. to 
Is Wl Place your whole numbers and fraftions one under another, 
e, i /* that the points of ſeparation which ( in decimal num- 
s I bers ) diftinguiſhthe whole numbers from the Frattions, 
flaxd direfily one under the other, then arc you to pro- 
ceed in the addition of them in all reſpeRs, as you did 
In whole numbers. 


Example 1. 


- | Let it be required to add together in one fum theſe 
ſeveral ſums following, in a decimal way, iz 36 (5.25. 
8d. 291i. 05.24. 3115. 16s. 9d. and 61s. 25.5 d. 


Firft, ſet down 36/5. and a point or Copma aljer it, 
tnen 


"UE" dos 
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_ eth ſomewhat, +:z. the ---* part of a farthing, whic 


then for the fraQtion-part of2 s. 8 4. lookin your Ta 
ble of Enpliſh Coin, where you ſball find the decimal 
fraction of 2 5. 8 4. to be, .13 33 therefore for 436 /:. 2; 
8 4. fet down 36. 1333. 

Secondly, for your 29 (5. o 5. 24. ſet down 29, 
0083. 

Thirdly, for your 31 U. 16 5s. *g 4. ſet down 1, 
8$375- | 

Laſtly, for your 67/. 2s. 5d. ſet down 5s. 1208 a 
you ſce done in the operation following. 


0 Re » 
36 02 oP, N36: 1333 ) 
29 03 2Cf{et down Gro, 0033 

For 31 16 9. 31, 8375 . 
6 :::02-.*.8 2 6, 1208 5 
103.- 02-0 103, 0999 : a 


Your decimai numbers being thus placed in due order 
one under another, procecd co the adding of them to 
gether, as if they were whole numbers, and you ſhal ' 
tind the fom or tota! of them to bz 103. 0999- n 

Now the 1c3 which ftands towards tize left hand, p 
are 103 pounds and the .og9g which ſtands toward q 
the right hand of the Comma, is the fration-partd 
one pound fterling, the vatue whereof you may find 
(dy the Propotition before going) to be two ſhilling 
fere, which ſhould be two ſhillings exaQ, dat it want = 


is infenſible; for ifb; the fore mentioned rule you feet 
the value of the decimal fration, .0999, you ſhall fin 
it to be 1 ſhilling, 11 pence, 3 farthings, and the; 
part of a farching, which yon may call in all 2 ſhilling, 
for decimal numbers will ſcldom happen to give the cr- 


act. value of fraQions, but will be either greater or : 
| el 
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ſer than they ought to be; but infuch a ſum as this is; 
the thouſanth part of a farthing is not to be regarded. 


Examples 2. 
Let it be required to add togother in a decimal way 


thele ſums following, v:z. 29 [s. 18s. 743 q 63 0. 
115.2 d. 1 q. 129 6.45. o d. 2 q. and hb. 7 5. 


| 104. 14. 


Firft, for 29 [z. 18 s. 74. 34.ſet down 29. 73229. 

Tairdly, for 129 /i. 45. 24. ſet down 129. 20208. 

Laſtly, for 3 ls. 7 5. 104. 1 q. ſetdown 3. 39271 as 
you ſee heredown in rhe Margine. 


Your decimal numbers thus placed 29. 93229 
in order, add them together, as if they 63. 55937 
were whole nnmbers, and you ſhall 129. 2020 
find the ſum of them to contain 226. 3. 39371 
08645. _— 

Now the 226 which ftands to- 226. 08645 
wards the lefr hand of the Comma, 
are 226 pounds, and the other figures towards the right 
hand, viz. 08645 are the fra@ion parts of a pound 
ſterling, which if you reduce by the fore-mentioned 
Propofition, you ſhall find the value thereof to be 1 
Ty 8 pence, 3 farthings,ſo the whole ſum is 226 /s. 
Is. 84, 39. . 

And ho note, that what hath been faid, as con- 
cerning Morey, the ſame is alſo to be underſtood of 
Weight, Meaſure, Time, &c. as by the following Ex- 
amples will appear. 
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Other Examples for Prathice. 
Prxample 1. Example 2. 


In Mony. In Troy: weight. 

135. 8833 7- 97413 

95- 5593 6. 65330 

3.2875 3. 62187 
234.7291 18.24930 ' 

234 bi. 14.8.7 4 103 C.2 9.27 1b. 3 om, 


OOO 


Example 3. Example 4. 
In Averdupors littlew. In Averdup. great weight, 
12.7227 37- 9442 
76. 3594 9. 3053 
32. 625 * 33.6786 
91.4838 10. 0000 
| 32..3398 wn 12. 8142 


_  — T —  — 


| 246.0398 103-7423 A 
246 l;. oo nn, 9g dr. 103C. 24. 271b. 3 oun 


_ mm—_———— 
_ 


Subſtraction of D EC1MA Ls. 


THE Suhſtraftion of Decimals differeth nothin! 
from the Sabſtrating of one whole number {roo 

another, and the decimal numbers to be ſubſtrate! 

one from another, muſt be placed in the ſame order} 


as 11 .444tioz of Decimal numbers, the —_ ; 
| racti 


Decimal Arithmetick: 3x 
ftration ſhail be ſcen in the {ollowing Examples. 


Example. 1. 


Let it b= required to ſubſtraRt 3 1 15. 16 5. 2 4. out of 
36 li. 258.8 d. . 
Firit, for your 36 15.2 5.8 4d. ſet down thedecimal 
thereof, which is 36. 133 3. 
Secondly, {or your 3 1 15. 16 5. od. ſet down the De- 
cimal thereof 31, 8375. | 
This done draw a line under them, and 
lubſtraQting the leſier from the greater, 36, 1333 
un, you fall hind the remainder to be 4. 2958 21, 8374 
the 4 on the left ſide of the Comma are - 
fo:r pounds, and the .2458 which tand-. 4, 2958 
ch towards the right hand, is the fraQi- 
t,W on-part of a pound, the value whereof being fought, 
ou be tound to be 5 s. 11 pence. So that if you ſub- 
ract 3145-16 5. 9 A. out of 36 (1.2 5. 3 4. there wall 
remain 4 lz.5 5s. 11d | | | 
But if divers ſams be to be fubftratted out otone 
greater ſum, then you mult firſt add all the ſeveral imal- 
ler ſums together, and ſubſtrac the tum of them from 
the greater given ſum, fo fhall-ahe reſidue be the fum 
1, delired. . 


| —— 


© .4hd hd het S Gaichen anion - 
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ang - 6 i PITS m_—_— Vi 3 las Wwe 
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Examp'es for Prattice. 


Example 1. Example 2. 
In Moncy. In Averdypors great weight. 
Lent 2784. 8375 Bovght 103. 7423 
— So'd 37- 9442 
Paidat / 56. 1333 = — 
ſeveral ) 29. oc8; Unſold 65. 9442 
times. ) 31. 8375 
6. 1208 65C. 34. 5l. 7 on. 
paid in all 103.co9g 
reſts to 2581. 7376 
pay z25811:.145.04. 
Example ;, 
In Troy weight. 


Delivered to a Goldſmith ot o!d Plate +7.97413 
Received of new Plate 5. 59670 


| — 


Reſts in the Go!dimiths hands 2. 79743 
| 2 ls. 40kn. 10Pp.W. 14 gre 


. 
——————_—_—_— 
—— _ 


Multiplicatonof DE c1m arsf 


UTIPLICATION of Decimal: differeth nothing 

at all from the 17altiplication of whole numbers, 

for making the greater number the Multiplicand, and 

the leſſer number the 2/vltiplier, the number iſſuing 
from that Multiplication ſhall be called the produt. 

Now in the Multip/iction of decimal numbers ont 

by another, if there be any Fra&ion either in the Au 

riplicand or Miltiplicr, or Fractions in both : os oy 

gu 
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figures as the Fractions contain, ſo many figures muft 
be cut off from the Produtt towards the right hand, 
which ſhall be the Fration of the Produtt, and the 
figures towards the leſt hand of the Comma in the Pro- 
duct, ſhall be the Integers of the Product. | 


E rample Is 


Let it be required to multiply 34 pounds, five ſhil- 
lings, three pence, by 46 pounds, fix ſhillings, fix 

ence. 

Firſt, ſeck the Decimal of 34 /5. 5 5. 34. which you 
ſhall find to be 34. 2625, make this your Multiplicand, 
then ſrek the Decimal of 16 1:1. 6 5. 6 4. which you ſhall 
find to be 16. 325, make this decimal number your 
Multiplier ; then draw a 
line, and Multiply theſe Multiplicand 54. 2625 


two numbers rogether, as Multiplicr 16. 325 
it they were whole num- - — 
bers, and you ſhall find the 1713125 
Produd of tZzem to be 559. 685250 
3353125- Now becauſe 1927875 
there are {our figures in 2055750 

the Multiplicand which 342625 


n— 


are Frattipns, namely, 
theſe four towards the Produtt 559. 3353125 
right hand, viz. 2625, and 

there are alfo three figures in the multiplier, whichare 
Frattions, namely. theſe three towards the right hand, 
viz. 325, that is in all ſeven figures, repreſenting Fra- 
Qions, 1 therefore cur off from the product the ſeven 
figures towards the right hand, by making ofa Comma 
there, to diſtinguiſh the whole number :rom the ſracti- 
on: Sois 559 the integer or whole number, and .335 z-- 
125, the Fration of chis Multipl.cation. 


Cc 2 | Exams 


- - CODES RSS. Tae. — — ——_ 
ne * One OS ON x ID 
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Evxamsrle 2. 


HF there be Fraftions in the multiplicand, and none 
in the mw'itiplier, yet the work is till the ſame, for 
you muſt cut off only fo many figures from the produR, 
as there are Fractions either in multiplicant, multi- 
plier, or both: So i:it were required to multiply 5767 
yards, and 3 quarters oi a yard, by 235 yards, you muſt 

{ct down 5767.75 for your 5767 yards, and three 
quarters,, which number muft be 
your mu'tiplicand : And alſo ſet 5767, 75 
down235 yards for your multipli- 235 
cr. then multiplying them tocetker, 


as if tney were whole numbers 2883375. 
you ſhall find the product to be 1730325 
1555421. 25, and becaufe there 1153550 


are only two FraQtion figures, tt 
both which are in the multipli- 1355421. 25 
eand, namely, the twolaſt there- 

of .75, and none in the multiplier. I thereſore cut off 
only two {figures of tte product, namely, the two laft, 
which are .25, fo is the produR of this mujtiplication 
I5F5421. 25 Which is 13554? 1 {quarc yards, and one 
quarter of a yard. And fo if a Garden or other picce 
of |.and, ly;nz2 ſquare, ſhould contain in length 5767 
yards, and three quarters, and in breadth 2 35 yards, 
the whole piece would contain 1355421 ſquare yards, 
and one quarter of a yard. 


Example 3. 


If decimal Fractions be to be multiplied by decimal 
Fraftions, you muſt then (as beſore) multiply them 
as whole numbers, and from the produRt cut cffſo ma- 


ny Figures towards the right hand, as there arc Figures 
os in 


in the multiplicand and the multiplier : So if it were 
required to multiply .9g5z3 © | 


by .782; you fhall find +93 
their produtt to be .745- 782 
246, which being but ix — 
figures in all, I cut them of 11906: 
and tIat fraction. 7.45246 62.4 
is the produft of the mul- . 6671 
tiplication of the two g1- | X 
ven Fractions. EE. " +745246 
Examp/e 4. 


If any two Decimal frations bein3 multiplied toge- 
ther, the produC&t thereof doth not confift of ſo many 
places as are required (by the former rules) to be cut 
off, you muſt then ſ:pply that defet by prefixing a 
Cypher , or Cyphers before the product towards the 


left hand: So if theſe Decimal fra&ions .06;3 and 
..0752 were to be multiplied, their 


product would 'be 47376. Now +" O7FZ 
(by the former rules) you ſhould .063 
cut of ſeven fipurcs of the produ-t ERA 
towards the, right hand , but this 2256 
product 45376 conſiſteth but of five 4512 

hgures; wherelore to make it ſeven — 
iigures, I prefix two Cyphers before .C047376 


the product on the left. hand, ma- 


| king it .o047376, and that is the true product produ- 


ced by this multiplication. 
| Example 3. 


It you would multiply any Decimal (either Fra- 


Ction only, or whole namber and frattion rogether) 


dy 10, 100, logo, &'c. You mult add fo many Cy- 
| CC 3 piers 
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tay; - "7 _ a 
at LAT I - 7 9x ay wes. 
*” o EE , 


26 


dutt required. 


Examples for Prattice. 


Example 1. 


74 432 


2,61 


1.7 7432 
(2 44592 


14864 


Wl 


I939752 


Re 


7448S 


Example 3. 


+35 2 


2 4 


CY 


1408 
6 © 4 


Decimal Arithmetick, 

phers to the multiplicand, as there are Cyphers in the 
'multiplyer, and cut off ſo many Figures as there are fra: 
tions in the multiplicand, and that number ſhall be the 
product required : So if 7, 856025 were a Decimal 
given to be multiplied by 100, add two Cyphers to the 
number given, making it 585602500, then becauſe 
there were ſix figures of this number towards the right 
hand, it will be 585, 602500, which is the true pro- 


Example 2. 


22, 358 
32 


44716 
67074 


715-456 


t 
/ 
Example 4. F 
n 


375-62 18 


100 . 
ESTI KELED : I 


' 375. 621300 


Diviſion 


on 
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Diviſion of D tEcimars. 


: A Diviſion of whole numbers is the hardeſt of the 


four Spe:res of Vulgar Arithmetick , fo the Diviſion 
of Decimals is the mott difficult of the four kinds of 
Decimal Aritometick, but I hope to make it plain, to 
the underſtanding of the meancſt eapacity. | 
The ſeveral varieties that may happen in Diviſion, 
are[F.ncipally (if not only tacſc) four. Namely, Firſt, 
To divid: who!e numiers and fraftions. Secondly, To 
divide who's num3ers by mixt, or mixt numbers by whole. 
Thirdly, T's divide a greater ſrattion by a leſs; and Laſt- 
ly, To divide aleſſer fratt;on by a greater. 

In Div.ſhon of Decimals this Rule is general, 1fthe 
Dividend be greater then the Diviſor, the Quotient will 
be eito:r a who'e numberor a mixt, but if the Dividend 
be leſs then the Diviſor, the Quotient will be a Decimal. 
And (for convenience in working, i: there be need) 
any nimber 0: C/phers may bz annexed to the Divi- 
dend, that thereby the Quotient mzy extend to as ma- 
ny places as the tenour of the queſtion ſhall require. 

The manner of the working of D:vi/to» in Decimals, 
is the ſame with that before delivered in whole num- 
bers in the firſt part of Vulgar Arithmetick, as will ap- 


pear by the Examples following, in every of the four 


premiſed varieties. 
The Rule fcr the firſt variety. 


Th: Dividend and the Div.ſor, Leinz both mixt num- 
bers, cr one of thembeing a Whole number ard the other 
Cc 4 a mixt 


38 Decimal Arithmetick. 
a mixt ; or the Dividend being a Decimal, and the Di- 
v ſor 4 whole number or a mist, the firſt fignre in the 
cuotrert will be of the ſ.'me place or degree, with that Fi- 
Cure or Cipher of the Divicend, which at the fir ft demand 
ftandeth, or (at leaſt) is ſuppoſed to ſtand dirctly over the 
places of Unite in the Divilor. 


Excmple 1. Wherethe terms given are buth 
mixt nambers. 


Let it he required to divide 659. 3354125 by 16. 
325. Here tte terms piven are both of mixt numbers, 
which being placed according to the Rules delivered 
before, for the Diviſion o: whole numbers, the figure 
in the D.vidend, which at the firſt demand, ſtardeth 
over 6, the place of Unites in the Diviſor is 5, and be- 
cauſe this ſtanderh inthe place o: tenths, therefore the 
firſt figure in the quotient is in the place of tenths alſo, 
and the whole number confifteth of tws of the foremoſt 
pl:ces, aid the reft is a Decimal, thus the quotient 
tought in our preſent example is 34. 2625, of which 
34 the two firſt fgures is the [rteger or whole number, 
2625 the Decimal fraction. 


th 


Diwviſor 


Decimal drithneerick, 


Diviſor Dividend Quotient, 
16.325) $59:3353125 ( 34-2625 


a,« 4 * * 


Example 2. One of the terms geven, being 4 
whole number, the other mixt. 


The mixt number 1375421. 26 being divided by 
the whole number 2 35, the quotient-will be 5767. 75 
and the firſt fgure inthe place of Thouſands, as by the 
operation doth appear. | 


Diwviſor 


Decimal: Arithmetic + 


26) $35673 (001372; 


- $2 
The Rule for the ſecond variety. 


When the Dividend 75 4 whole or mixt nwmber. and 
the Diviſor a Decimal, add as many Cyphers to the Divi: 
dend 4s there are places sn the Diviſor; for the tntegrdl 
part of the quotient will conſiſt of as many places as the Di. 
viſor, and tbe places ariſing from the integral parts of tht 
Dividend added together. 


Example 1. © 


Let 348. 75 be the mixt number piven, to be di 
vided by the decimal .25, to the number given, I ad 
two Cyphers, the number of places in the diviſor, and 
then it will be 348. 7500, which being divided by .25, 
| the integral part ofthe quotient wiſl be 139; . becault 
the whole part of the dividend 348, being divided by 


.25 giveth two places, and the number of places it 
the Diviſor being two, giveth two more; and fo tht 
Integral part conliſteth of four figures, as by the. opt: 
ration, | | 


Dwiſn 


Detimal Arithmetich. 


D:viſor  Fividend | Quotient 
235) 135542125 (5767. 75 


Example 3. The Dividend being a Decimal, and 
Diviſor a whole number. | 


di 

ll 

nll The Decimal fraction .35673 being divided by the 
25, {Whole number 26, the quotient will be .o02372, and 
uleWehe firſt ſignificant figure in the place of thouſands, or 
byFourth place from Unity, as by the operation it doth 


appear. 


26) 


Dzuifor 
Ds 5) 


Let the mixt num- 


ber 72. 5) be divided * 


by .o75, the number 
of places in the inte- 
ora] part of this Quo- 
fient will be 066. be- 


Decimal Arithmetich. 
Dividend 
348. 75CO (1398 


Example 3 


"T3 


caule there arez pla- 
ces in the - Diviſor 3. 


and but 3, becauſe 
the integral part of 


the Dividend: is leſs - 


thao the fignificant fi. 


gure- in the Diviſor , 
- 3s by: the operation 
It doth appear 


; Diviſor Dividend 


72. 5009 (966 


_CO—— 


675 
5JOO 


| gu—  -_——c 


' 450 
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The Rule for the third Variety 


When the Terms given are both Decimals, the Divi- 
dend being the greater, the integral part of the quotient will 
conſiſt of as many places as the Divilor doth. + _ 


Example. 


Let the Decimal .73658 be divided by the Decimal 
32. the integral part 
of the Pe" will Diviſor - Dividend. 
be 23, becaule the 32) 730583 (23-11 
Diviſor doth conſift . , ; 
of two plazes, as by 


he operation in the 64 
Margine doth appear. 99 
96 
35 
32 
38 
32 
6 


The Rule for the fourth variety. 


When the terms given are both Decimals, conſiſting of 
1s! places, the Dividend being the leſſer term, place rhe 
Jividend as 4 Numerator, and the Divifor 4s De- 
ominator ; /o #5 ſuch vulgar frattion the quotient ſcupht : 
Put if the terms given conſiſt not of equal places, ſupply the 
Ties 7 places want ing in either of the terms, by aniexirg 

| a Cyrker 
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4 Cypher or Cyphers on the right hand, and then proceed u 
before. Thus if .27 be given to be divided by .g3, the 
quotient will be 1]. Alfo if .35 be given to be diyi 
ded by .78563, the quotient by annexing 3 Cy pher; 
to .35, the leſſer decimal given, will be 33222, which 
vulgar fractions may be reduced into decimals if nee 
be, by the firſt Propoſition inthis Second part of deci- 


mal Arithmetick. 
Examples for Pradſtice. 
44) -35673 (0081, &c. +25) 2481. 00(9924 


352 225 
AT O231 
44 225 
Z 60 
FO 
I OO 
100 
OOO 


Having given you Examples of the ſour foregoin 
Rules in the ſeveral caſcs of Diviſion in Decimals, 
cording to the third way of Diviſion taught in ti 
Firſt Part : 1 wil) now bring all the {orementiont 
four Rules into one general Rule, and give you Exan 
ples of all the Varicties, that can poſſibly arife in Der 
mal Diviſion , ready wrought according to the fitl 
(or moſt common) way of Diviſion, taught in tit 
Firft Part. | 
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he The general Rule « ths. 


''S When the Dividend and Diviſor are placed orderly 

i ne under another (as in the Firft Part is diretted) 

Obſerve this gencral Rule. 

ed When the place of Primes in the Diviſor, of any Decimal 

0 F-44507, comes to be under the place of Frimes tn the Divi- 
dend;, The demand that is then made ſhall be the firſt figure 
of the whole number (or Integer) that 5 to be placed inthe 
Quetient all after it being Primes, Seconds, Thirds, &C. 


| Examples of all Varictics 
Example. 1. 


To divide a mixt number by a mixt number, as 
172. 5 by3. 746: 


73 (4 
x6jJF 
4 4 #(4 
2x 6x2675s 
j#955##4(6 
#7z.535595 (46. 049 
J.7 4666 
fg 
- 377 
V 13 


Example 
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Example 2. 


Of a mixt Number by a mixt Number; the Divi: 
for being greater than the Dividend. As 2. 34 b 


$2. 125. 


fy 28 gh 
z66X24X(5 


X. 488885 5(.04439 
SHAXSSSS 


FYAHA XXX 
5X7 4 
FX, 


Example 3. 


To divide a Whole Number by # Decimal Fri 
ion, As 82, by .o56. 


3 (2 
| | | X63JX2F | | by 
| 36 658(2 
| $x. $8 9 # (1465 +3 
| G56 £6666 
1. & of 
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To divide a Decimal Fraftion by a Decimal Fra, 
Cion, As. ©: 25 by .5.- 


JIvi | 
by .047zf5 (.o25 
O ff 


Example F. 


A Decimal Fraction by a Decimal Fraction, As .8- 
Ft 4 by . 008. 


co00.857.648 (107.05 
.0088888 


Example 6. 


A Decim3I Fractian by a Decimal Fraftion. As 
"73952 by 32. 


1933 
0.7 395% (2.311 
OJ XXXE 


yh. 
Fra: ES” 


Example 7 


; A Mixt Number by a whoie Number. As 32.959 
) 27. 


X# 


157 (1 
32.95 (9 (1-220 

2f.77F 

XLYX 


a D d __ Exanjle 
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Examp'e 8. 


A Mix: Number by a whole Number. As 367, 
875 by 243- 
# 
X 
6 
FFF X 
zfj494 
63.78 #7 (0.2625 
X4FFFF7 


Z 44 # 
XX 


he 
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| The Rule of Three in Fractions 


Vulgar and Decimal. 


| Hat the Rule of Three is. and the manner 
of working, is already fhewed in the firft 


part, that which we here intend is only ts 
add ſome Examples in Fra&ions Vulgar, as well as De- 
cimal ; that by comparing the work in both, the Ex- 
cellent ule of Decimal Arithmetick might the better 
appear. 


And how to convert the known parts of 7/oney, 
Weight, or Meaſures Engliſh, into Decimals hath bten 
already ſhewed, both Ar:thme ically and by T ables; yet 
to prevent the ſeveral addiiozs and ſubſirattions in thole 
Tables, I have here annexed another Dec:mal T able, tor 
the more ſpecdy ReduRtion o: Engliſh money under two 
ſhillings, ail ſums of money above, not having pence or 
larthings annexed , being as eaſily reduced by memory 
as by T ables, and this [ have the rather done, becaule the 
ſame Table will alſo reduce the Coins of France, and the 
parts oi Troy-meight, if an ounce be made the Integer 
which in point of practice is much more uſeful than 
the pound. | 


_———_— 


» 
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The Table of ReDducmTion 


{> 


001042 
002083 
CO3Z 125 
CO4160 


005208 


CO6250 | 


007291 
0083323 


009375 
010410 


011458 


| 012500 


OI 3J4l 
O14593 
©15625 
oO1 6666 


0! 7708 
O1S750 
019791 
020833 


021874. 
022916 


023958 
025000 


- eee EIS —_— 
i 


12 


. 026014 
027083 I3 
O28125 
029166 [14 
030203 
03125015 
032291 
[03333316 
| 5: 7 ——_ 
034375] | 
035406 [17 
030458] | 
037500 1s 
038541 
039593]!9 
040625 
041666 [5 
042708] | 
043750 [21 
044791 | 
045933 |22 
046875 
047916 23 
048958 
OFOOOO 24 
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; 


The Table of R's Þ u'c Tram 


052083 


053125 
054166 


055208 
056250 
057292 
058333 


— 


059375 
0604.16 


061458 
062500 


T 


BD _—_——— 


063542 
064583 
065925 
066666 
067708 
068750 
069742 
070033 
071874 
072916 
073958 
075000 


' 


| 


Z 


K, 


r— 


10 


[ 3 


{ ©7601 4 | 


077083 
079125 
079165 


[13 


094791 


0959332 


og8675 | 


12: 099858 


Slo[ojolofs, 


wei 


[74 


= 
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the Rule of Three direct. 
1 Queſtion. 


If} of ayard of Cloth, coſt 3 of a pound : what ſhall 
17 yards coſt at the ſame rate ? 

f 7 coſt ;2, what ſhall 17 coft? Anſ. 14 /s. 4. 

Firſt, multiply 3 by the produtt is '23, then di. 

" - vide'53 bv}, the quotient is *?{: again, i: you divide 
1224 by 84, the q otient is 14 ;;, or 1n the leaft terms 
14 found + of a poi nd. 

And th: value cf this fraction 4 of a pound, wi!l be 
found by the third Rule of Reduction of FraRions to 
be 1 1 ſhillings 5 pence, and 4 o: a penny, which is ſome- 
what above two farthings : ior it is 2 farthings, and 
5 Of a farthing. 


The ſame Queſtion in Decimals. 
If 5; of a yara of Cloth coſt 3 of a pound, what ſhall 11 


yard: coſtat the ſame rate? 
To anſwer this queſtion { of a jard, and ;3 of a 


Diviſion, or by the 1 abies of Redu* ion: by beth which 
ways of ReduRtion the decimal of } will be .875, and 
the decimals of ;3 wil: be.75, and then the terms of 
the queſtion will ftand thus ; 

It 875 Parts of ayaid coſt. 75 parts of a pound, 
what ſhall 175 yards coft at the fametate ? 

If 6875 0.78 17. He:e if you multiply 
the ſecond term 0.75 by 17 the third term given, the 
produt wil! be i2.-5. and this produ@ divided by 
875, gives in the quotient 1457142, that is, 14 pound 
57142 paits of a pound, or 145 Decades, that 1s 14 
pound 


Theſe things premiſed, we will now ſhew the uſe 
of the Table in ſome praQtical queſtions belonging to 


pound muitfirfl be reduced into decimals. cither by 


le 
to 
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pounds 10 ſhillings, and .7142 parts of a Decade (or 
two ſhillings) which by the preceding Tables is 1 5. 
5 4.2 farthings, and .0059 parts ofa farthing. 


2 Queſtion. 


If a piece of Gold plate weighing 19 ounces 3 peny weight 
and 5 grains, he worth 62. pounds 10 ſhillings 6 pence 
what 15s one ounce of the ſame Gold warth ? 

This queſtion in vuigar fra-tions muſt be expreſſed 
thus. : 

If 17.3333 Troy-weight , coſt 62 /. 75, what ſhall 
;: of a pound Troy coſt at the ſame rate? 

To anſwerthis queſtion, rhe fraftions 1 1. #2 and 
62 1.43%, muſt be firit reduced into improper fra&ions 
and then the ira@ion -= into the leaft known parts of a 
pound Troy, and then the queſtian will ftand thus. 

If 222: give 5332, wEat ſhall -+;2 give? 

Now becaule it is neceſſary the terms given be redu- 
ced into their leaſt Denominations, þeiore the queſtion 
be reſolved, therefore the anſwer may be found, by 
uling the terms given thus reduced as whole numoers, 
not having any regard to the Denominators of theſe 
irations; Saying thus. 

I: 9197 grains, coft 15006 pence, what thall 480 
rains coft. 

And here i: you multiply 15006 by 480, the product 
will be 5202880, which being divided by 9197, the 
quotient will be 983 pence 53 parts of a peny, and di- 
viding 583 by 12, it will be 65 ſhillings 3 pence 5333, or 
31. 55.3 4.532, Andalthough this queſtion is thus 
more cafily anſ,vered than it would have been, if the 
terms had been wrought as vulgar fraftions, yet the 
lame terms being reduced to Decimals, the anſwer of 
the queſtion wil: yet be found with more caſo, as ſhall 


appear by the operation following. 
d 4 | The 
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The ſame queſtion in Decimals. 


If a piece of Gold plate weighing 19 ounces 3 peny 
weight and 5 grains, be worth*:61. 10s. 6d. what is an 
ounce of the ſme Gold worth ? 

The Decimal of 19 ouſices 3 peny weight and 5 


grains, Making an ounce the Integer, is by this Table 


19.1604, for that 19 ounces are 19 [ntegers, 2 Peny 
weight 1s one tenth of an ounce. and the Decimal of 1 
d.w. 5 grains is b? this Table .0604 1 ;, and thedecimal 
of 62 /. 105. 6 4. by the ſame Table is 62. 525, and be- 
cauſe an Unite or Integer is the third term given, there 
needs no multiplication , if therefore you divide 62. 
525 the ſecond term, by 16. 1604 1 the firft term pro- 
pounded, the quotient wili be 3. 2632, that is 3 pounds 
5 ſhill:ngs 3 pence, and ſomewhat more, as by the ofe- 
rationin tte margine it dot:i appear. 


19.16041) 62.52 5000co (3. 2632 


7 — ——— 


57-48123 
5-043770 


3.832082 

1.2116880 

1.13967 .46 
6206340 


A———————— 


574982 3 
4J12170 


3732082 
75c058 
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3 Queſtion. 


| If 5 Ells and a quarter of linnen Cloth coſt 2 1. 16 s. 
' | 89d. 349. what ſhall 278 Ells and 4 half coſt at the ſams 


rate? 


; If you would work this Queftion by whole num- | 
" | bcrs, your cafieft way is firſt to reduce all the terms in- 
if to their !caſt Denominaticns, that is to ſay, the Ells in- 
| to quarters, and the pounds, ſhil/ings, pence and far- 

thirss.al! into farthings, ſo ſhall your 5 Ells anda quar- 
& i ter be 21 quarters, and your 278 Ells and an half will 

be 11.4 quarters, and your 2 /. 16s. 8d. 3g. will be 
- | 2723 farchings, and then will your queſtion ftand thus 
5 | in whoie numbers. 


quarters farthings qrarters. 
If 21 cot———272 3z—what will—--1114 coft? 
Then multiplying the ſecond number by the third, 
that is, 2723 by 1114, the product will be 3033422, 
which divided by 21, the quotient will be 144448 far- 3 
thing,, which being again reduced into pounds , ſhil- 
lings, and pence, giveth 1504. g s. and 4 Fence, as by 
the operation following doth appear. 


Decimal Arithmetick. 


The Operation. 


hb. 8. a. 4: 
— 3 
20 4 


2720 
3 farthings. 


2723 
II 14 


—— 


10892 m 
2723 | te 
2723 qu 
2723 an 
= | m; 
3033422 
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21) 3053422 (144448 


Mi —_— —— 


21 
93 
84 
93 
34 
94 
84 
102 
84 
182 
168 
14 
d. 
X X (4 x 8: 
3 4444F (36##2%> (389 (9(150 
#4 XX XXNXEE EEE O 
#14 


But if you would work the ſame queftlion by Deci- 
mal numbers, you may ſave the fabour of reducing the 
terms to their leaſt Denominations, for 5 Ellis and a 
quarter is in decimal numbers 5.25, and 278 Ells and 
an half is 278.5, and 2 pound 165. 8 4. 39. Is in deci- 
mals 2. 8364, and then your queftionin decimals will 
ſtand thus : 


E.ls 
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Ells. pounds. Ells. 
If 5.25 coſt 2. 836, what 218. 51. 


If you multiply (according to the Rule )) the ſecond 
term by the third, that is 2. 8364 by 2758. 5, the pro- 
dud of that multiplication will be 78g. 93400, which 
divided by the firſt term 5. 25, the quotient will be 
150.4642, which decimal repreſenteth 1507. gs. 4 
pence, and ſo much in money will 278 Ells and a half 
coft. | 


The Operation. 


Ells. pounds. Ells. 
25 ———— 2.8364. — 2/78.% 
27.85 


14182 
226912 
198548 
50725 


_ PO 


789.92740 
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5-25) 789-937400 (150.4642 
TIED Fol 


Sol 


525 (15071. 98.44. 


—— % & Hm kd 


| have been the larger in this Rule, and eſpecially 
in this Example, which is incumbred with fractions 
{ufficient, becauſe | would have the Reader the bettcr 
d:\cern the difference berween the Yuglar and the De- 
cm; way, and alloto ſee how expeditious the one is 
over the other. Now this example being thus largely 
explained, I ſhall with the more brevity paſs over the | 
Rules following , giving one Example or two at the | 
moft in each Rule. And thus much ſhall fuffice tor | 
the Golden Rulc, or Rule of Three dirc& in Fracti- 
ons. 


| The 


Detimal Arithmetich. 


——— 


The Rule of Three Reverſe, |* 


Lernds B. 2331. 65. 8d, for a year without Intereſt, Þ ,; 
: upon condstron that B. ſhould do the like courteſie for 
. A. when required. A. hath occaſion for money 7 menths; || — 
how much money ought B. tolend A. to requite his courte- 
fre, and ſave himſe'f harmleſ.. 1 
If will not inthis place tell you what the Rule of 
Three reverſe is, nor the manner of working thereof, 
that being already ſufficientiy declared in the firft part, 
but s.ve you the Example, and the working thereof 
which take as followeth: So will the Queſtion be thus, 


ſtated: 
1 
months I. "A d. months, tere 
12 233——6 8 ſan 
[ Which in Decimals ſtands thus, 
q / months [s. months. Q 
12 9333-33 7 anp 
I2 Cmg 
_ - bein 
4.6666 . then 
23333 will 
a — liſp 
2799-96 
6666(3 
279998 (39999? 
THTT7T 


Here you ſee that 12 months and 7+ months are 


whole numbers, and fo we let them alone without any 
ReduCtion, 
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233-33, Which is the middle term in the queſtion, and 
ofthe fame quality with that, muſt the fourth term 
ſought be, therefore if (according to the Rule deliver- 
ed in the farft part) you multiply 233.33 by 12, the 
produdt will be 2799 96, which divided by », giveth 
in the quotient 39999, which is the Decimal of 40 J. 
and ſo much money ought B. to lend A. for + months. 


—_— A. 
% 


—— 


The Rule of Proportion, con- 


ſiſting of five Numbers. 


Queſtion 1. 


If 100li. 3» 12 moneths yields 61i. intereſÞ, what in- 
tereſt ſhall 264 li. 16 s. 5d. yield in 15 wonths at the 
ſame rate? 


Set down your numbers in Decimals, as in the Ex- 
ample following appeareth, fo ſhall you find the De- 
cimal of 264 /s. 16s. 5 d. to be 264.8298, all the reſt 


being whole numbers, having no fractions joyned with 


them we negle&, and work with them as they are, fo 
will the ſeveral numbers of your queſtion (if rightly 
diſpoſed) ſtand as folioweth: | 


31 
Reduion, but the Decimal of 233 /. 65.84. will be _ 
found by the fore- mentioned Tables and Rules to be. 


__ Is SAD 1» — 
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bs. MMOs bi. li. M08. 
| LOO =nnn—— } = 6—264.8208——15 
100 
1200 15388.9248 
I5 
79446240 
15889248 


1200) 23333.8720 (19 8615 


1200 or 


ii333 Gs. 5. d. 4 


_—. 7.2 
10800 fere. 
10338 


Your numbers being thus orderly diſpoſed , Y0 
muſt according to the Rule before delivered inthe firk 
' Part, multip'y the firſt and ſecond terms together} 


which in this Example arc 100 and 12, whoſe Ln 
\ U 


D © Q, © my p=- + 1 gs uw O* A. 


ter 
Inti 
eat 
the 


duQt is 1200, which is your Divifor ; Then multiply 
the three laft terms one into another, as 264, $208 
(which is the Deetma! of 264 /s. 1G s. 5 4d.) by 6, 
and the product the:eof will be 1588.9248, which 
number again multiplied by 5, (which is the laſt 
term) the product wi!' be 23833.8720 which is your 
Di idend , and this number be ng divided by your for- 
mer product, giveth in the quiotient 19 8615, which is 
the Decimal) of 19 li i455. 24. 3 q. fere, and ſo much 
doth the ſimple Intereſt of 264 /:. 16 5. and $4. amount 
unto in 15 Months, after the rate of {ix per ce,tum for 


a year. 
Queſtion 2. 


If the carriage of 23 hundred and 2, quar- 
ters of any thing 127 miles, coſt 4, li. 13 s. 
6 d. what ſhall the carriage of 47 hundred 
and an half of ſuch like commodity coſt , being 


carried 3 81 miles. 


Place your numbers in order as in the following Ex- 
ample doth eppear., then multiply the firft and ſecond 
terms cogether {or your Divifor, and the rhree laft one 
Into another for your Dividend, anc lo wi:l the quoti- 
eat of this diviſion anſwer the queſtion demanded, and 
the work will flandas followeth. 
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ng miles li. C. miles 

23.757 —129 ——4675>—47-50—-331 
127 47-JO 

23375 
4750 32725 
187: © 
| 30:6.25 222.0620 
| | 331 


po error — ern ——_—_ OOO co 


22206250 
177650000 
65618750 


—__T__ 


3016.25) $.4605-$1250 (28.050 


60350 
2426081 


2413CGO 
1508 250 


mn 


15081250 
©COO0000 


Here ycu ſee that the firft and ſecond terms multi- 
plic4 together produced 3016.25, which muft be your 
Diviſor , and the three ſaft terms being m::Itiplied one 
into 2ncther, produce 84605 81250, which number, 
divided by 3016 25, g'veth in the quorient 28 050, 
which Decimal reprefenteth 28 /. one ſhilling, and fo 
much will the carri ge of 47 hundred and a halt cof 
-dcing carried $1 mules, | 

Thw 
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Thus have I ſhewed the uſe of decimal Arithmetick 
in ſuch queſtions as concern the Go/d+x Rule, or Rule 
of Three ; both Direct, Reverſc, and Compounded, by 
an Exainple or two in cach Rule, and thoſe compound. 
ed of Fra: tions ſufficient, I ſhould now proceed to que- 
ſtions in Fellowſhip, with and without | ime, as alſo 
Barter, Alligation, the ExtraQticn of the Square and 
Cube Roots, &c. but foraſmuch as theſe laſt mention- 
ed Rules depend only upon; the Rwle of Three, as by 
Examp!es in the firit part d:'th plain, y appear, | fhall 
therefore ſave that laborr, and ſpare my Reader the 
pains of praQtifing queſtions which wholly depend up- 
on that which I (by this time) ſuppole him perfe& in ; 
Yet if the Reader be deſirous to make tryai of any ſuch 
queſticn for his own fatisi-Rion, he may either make 
tryal of thoſe queſtions in the former part of this Book 
in thoſe ſeveral Rules, reducing the numbers there gi- 
ven into Decima!s, cr if he pleaſe, he may frame que, 
tions accordirgg to his own faricy. And thus I ſhall 

| conclude this Second Part. 
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To the Second Part 


Section rx. 


Of Exchange of the Coins, Weights, and Meaſures of on 
Country, with the Coins, Weights and Meaſures of at- 
other Country. 


O perform this work, there is nothing required  ; 
more than the Goldes Rule, if firſt the Rate of 
Proportion between the Coins, Weights, and Ml « 

Meaſures of any two C:untrys be firft known, whichis 
beſt obtained by experience, rather than taken upon 
truft, all that in this place I ſhall do, is only to inſtru 
the ingenious in the mariner of Work, and make ufe f 
fuch Rates or Proportions as] find fet down by Nr. 5: 
Lewis Roberts Merchant , in his Hap of Commerce. rec 


Queſtion 1. _ 


How many Riders (each Rider containing 1d. 1 5. 20. 
2 q. Sterling) ſhall I receive for 1251. 6s. 4 d. 24 
Sterling? 


Facit 237 Riders. 


Appendia. 67 


, 6; 8.4 Rider | &- 6 
, If 1 1 25 give 1 how many Riders ſhall 251 64: 


R grue * 
| Here if you reduce your numbers to their leaſt De- 
nominations, or {ct them down in Decimals, and mul- 

| tiply and divide aCcording to the Golden Rule, you 
| ſhall find in your quotient 237, and fo many Rzders 
ought to be received tor 2517. 65. 44. 29. Sterling. 


Oueſtion 2. 


| How many French-Crowns each French Grown being 
| valued at 6 5, Sterling) ſhall I receive for 4921. 18s. 


- I Sterling ? 
Facit 1643 French Crowns. 
- Ke "RP 
* If 6 give 1, what ſhall 492 18 gvve. 


Multiply and divide acording to the Golden Rule, 
red W and you ſhall have in your quorient 1643, and fo ma- 
o! WW ny Freach Crowns arc to be received for 492 /. 185. 
and Sterling; 


+ Oneſtion 3. 


of A Merchant delivered at Paris 1643 Crowns of 6 5. 
Vir. Sterling the piece, how many pounds Sterling ought to be 
recerved at London ? 


Anſwer 492 l. 18 s. Sterling. 


Crown 5. Crowns 
If 1 give6, what ſhall 1643 give? 


Ee 3 
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Multiply and divide, and you ſhall have in your quo- 
tient 492. |. 18s. and. much Sterling Money ought 
to be delivercd at Lozdon, for 1643 French Crowne, 
of 6 5. the Crown Sterling. © 


Queſtion 4. 


If 3 yards at London, be 4 Ells at Antwerp, how many 
yards 8: London make 84 Ells at Antwerp? 


Ells Antwerp Tards London, Els Art. 
=» : "2 N-- 


\ 


Facit 63. 


And fo many yards at London, are equal to 84 Pllz 
at Antwerp. © 


Queſtion "I 
How many yards af London make 27 Ellsof Antwerp 


wk 100 Ell: of Antwerp wake 60 Ells of Lions, aid 
20 Ells of Lions make 25 yards of London? 4's E 


The firſt Work. 
Ells Liens Tards London Els Lions 


-20 | - * 60 
60 | 


15cla 
| . 75 f-75 A 
Thatis 75 Yards of Len2en js equal to 100 El!s of 


Lmwerp, 


The 


Apprnarx. 


it T he Second Work. 


Klls Antwerp, TarasLon.- Els Antwerp. 


I O09 73 27 
*7 
' 52 
150 
Tards of Londen 


20/25 fagitao. 25. 
RY & hal Sy : 
Queſtion z = 


If 160 li. Sterling be 194 li. 6 5. 4 d. Flemiſh, what is 
ls one pound Sterling worth ? 


ls. Sterl. '{ HO HIT nd, - 
1c0 . 134: 0:: 4:2; 

20 

rp IN 
7 2686 
123 

$372 

26864 


322|z6 
Facit 322 pence ;Hof a peny» 


veſtion 7. 
of How many Elli of Fr :nckford make 42 } EUs of Vien- 
7 na iz Auftria, when 35 Elis of Vienna make 24 at Lions, 
3 Ells of Lions, 5 Ell: of Antwerp, and 100 Ellis of 
Antwerp, 125 Els at Franckford. 


Ee + Firſf 


he 
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Ferſt Work. 


Ellis Ant. Ells Franck. @E!ls Ant. 
On — hk 


d) 


625 


Fcit 6. 25 or 6 Ells anda quarter of Fraxckforde- 
qual to 3 Ells of Zro7s. f 


Second Work, 


E!L: Lions, Ells Franck. E'ls Lions. 
| Z 6.2 5 24. 
4, 


' 2500 
I250 


PIERS EEO 


3)150 oOo( 50 
I5 
(0) 


Facit 50 Ells of Franckford, equal to 35 Ells of Vie 
7A, ; 


-. 


wW 


Appendix, 


Third Work. 


Eltts Vien. Ells Franck, Ell; Vien. 
g4- - JO 42-2 


| =—— 


35) 2112.50 (60.35 2112.50 


—_—_— 


- "210 


Facit 60. 35. or 6:3 Ells of Frankford, equal to 35 
Ells of Yienne. 


Thus have I given you a few Examples of Exchanges, 

I will now inſert ſome few Tables derived from 

Mr. Lewis Roberts his Map of Commerce afore-ſaid, 
of the truth of which { am nota competent Judge, - 

. but ſhall Ieave that to the ſcrutiny of ſuch as haye 
bp: occaſion to trade into Forreign Countries. 


; Appendix. 


A TABLE {hewing what one 
pound of Acverdupois | Weight at 


Londow maketh in divers eminent 
Cities, and cther remarkable places. 


_—.. 


'One pound of 
verdupois. 
weight at Lon- 
on meketh at 


| 


'' 


—. 


Aw 
Amiterdam 
Abeville 

Ancona 

Avignon 
Rurdcaux 

Burg yne 

| Bolonia 


2 Bridges 


| Calabria 
Calais 
Conftanti- 
| noplc 


$ 


' Dep 
1 Dantſick 


Ferrara 
Florenee 
Flanders in 
general « 
Geneva 


th. _—_—_— 


Ie 
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| Ib. 


| 1.4034 luttle 
Genoa $ [. 42s groſle 


| Hamburg .92 
Hoiland .95 
| Lixborn .381 
| I.07 common weight 
Lions C 08 ſilk weight | 
.g cuſtomers weight 


| Legorn 1.3333 
M.ian 1.4235 


One pound of T Mirandola :.3333 


Averdupois 


Wet: "bt at 


London 
makes at 


Norimberg .88 
Naples 1.4085 

( Paris > 
Prapue .83 
pi .13388 
Rochel.112 
Rome. 27 


by Vicont 
Rovan $ —— weight 
| Sivil . 108 


| Tholouſa .112 
| Turin .12195 


1.5625,1uttle 
Venetia £ « bs 23 proſs 


Vienna .8 13 


—_— 


Appenasx. 


The ule of the preceding Table. 


How much weight at Bolonia, will 655 l. Averay- | 
pors make ? | 


Look in the Table for Bolonis, and right againſt it 
you ſhall find 1. 25, which ſheweth that one pound 
118 Averdupois at Londoz is equal to 1. 25 1. at Bolonia; 

f Therefore ſay by the Ruie ot Three : 


ii If 10. Averdupois give 1. 25 /. at Bolonia , what 
Hi ſhall 655 /s. Averdupois give? Az/wer 818. 75. As 
' by the operation following doth appear. 


bs. bs. ls. 
[ I25 655 
= 


625 
625 
T3O 


_—_—_—__ 


' 81875 or $18: 


One p A weight 1 1 


—_ 
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— 


75 


pound Weight in divers Forreign 


Cities, and remarkable Places, ma- 
keth at London of Averdupois Weight. 


— ono entice 


— 
nd 


| 


| 


Ntwerp 


Amſterdam 
Abeville 
Ancona 
Avignon 


Burdeaux 
Burgoyne 


Bolonia 
Bridges 


Calabrio 


Calais 


Dcep 


| Dantſick 


Ferrara 


Florence in C 
general 


Geneva 


| GenoaC 


ſubtle 


groſs 


mn 


yt 


— 


makes at London of Averdupois _ 


_—_ 


a 


_c_ 


| Ib. 

1.04 

I.IIIL 

[109099 
78 


$28 
1.0989 
| 1.0980 
p -8 
[.0204 
"J3 
-9345 
1-0989 
362 


*75 


— 


A TABLE E ſhewing what one]. 


Appendix. 


nd weight in 


One pou 


[ Hamburg 
Holland 
Lisbone 


common we ight 
Lions\ filk weight 


Legorn 
| Milan 
Mirandola 
Norimberg 
Naples 
Paris 
Prapue 
Placentia 
Rochel 
Reme 


Sivil 
Tholouſa 
| Turin 


Vienna 


ſuttle, 
Venectia 
groſs : 


cuſtom weight 


by Vicount , 
| Rovan 
common weight, 


wb © wn 


—_ 


—  — — — —— — 


makes at London of Averdupois weight 


— 
. ® 
_ 
—_ 
Lad 
— 


— w——___ ow © — o — cc 
I 
th 


QA OO 
+ © 
ts 
(©. 


bay 
O- 
ON 


— Appendix. 


The uſe of the foregoing Table. 


In 1652 li, weight at Mirandola , bow many pound 
Weight of Avercupcis ? 


Look in the Tab/e for M*r:ndola, and right agiinft 
| it you ſhall find .75, which ſhewcth tht cne pound 
| Averdn-01s is equa! to 75 or }of a FOund at Aiurandela, 

whereiore {iy by the Rule of | hree, 


{ If il. at A4'randola, gives .75 or} of a pound Aver- 
duposs, wha. ſhal! 7652 /. of A-twardila pie? Anſwer 
5739, as by the operation following doth appear, 

li. 


E 


7652 
75 


[$5 


38260 
$3564 


— 


5739009 


A Table 
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, Appendix: "1 
"2 D | : 
A T ABLE reducing Engliſhlf 
Ells to the Mealures of diver tor- | 
reign Cities and remarkable places. | | 
1 
CA Mfterdam 1.6949? | 
Antwerp 1.6666 I 
{ Bridges I.64 1 
Arras 7.65. | ; | 
| Norimberg 1:94 | : 
4 Colen 2.08 B5pEll., 
 Lifle 1.66 
Maftricht 1.57 re 
1 Frankford 2.0866 
v | Dantſick 1.3933 | 
= Vienna 1.45 _ v0 
E Paris 95 Ty 
 TRovan 1.03 EE a 
S \ Lions 1.0166 CAvIns:- 7 
= Calais 1.57 | W 
_ #7 Linnen ks Mm 
3 VeniceC Silk 1.98 $h 
W | 
EL] Lacques « 
© Florence 2.04 
1 Milan 2.3 > Braccs. 
Legorn 2. 
— oa 
iſles 1.0328 
SiyHl 1.35 
L | 
4 


Lisbone 


P4 - _— 


by Appenaix. 79 
» F{ Lisbone ==Þ | 
& | Caftilia 1.3875 
Q Andoluzia 1-4625 >Vares 
p Granado 1.3625 
S q Genoa 4-3083 3 Palmes 

{RV | Saragoſa 55 
= 71 Rome 56 
RM | Barſelona .7225 \ Canes 
&  [Valentia 1.2125 


Ao ARR SES 0 OY br 445 EEK BEI Teas 
Cs <a © n—_—_ 
— - 


The ule of this Table. 


| In 632 Ells at London, how many Braces # Flo- 
rence ? 


Look in the Table {or Florence, and right againft it 
you ſhall find 2. 04, which ſheweth, that one Ell at 
ondon, maketh at Florence 2. 204 Braces; wherefore 
ay by the Rule of Three. 


If one ER at London give 2. 04 Braces at Florence, 
many Braces ſhall 632 Ells give? Anſwer 1289.28, 
Sdy the operation ſollowins doth appear. 


632 


I 


- —=2. 04. 
632 


r———__ CON 
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Appendix. 


A TABLE reducing the Mea 
ſures of divers Forreign Cities and 
Remarkable places, to E-gliſh Ells. 


Oxe Ell at 


One Brace at One Auln at 


| Mfterdam 
Antwerp 
Bridges 
Arras 
Norimberg 
I Colen 
| 


Liſle 
Maftricht 
Frankford 
Dantſick 
; Vienna 
Paris 
Rovan 
Lions 
(Calais 


Linnen 


fi 
* Venice &Silk 


| Lucques 
< Florence 
| Milan 
| Legorn 
| Madera 


E2 


——_—_____——— 
- 


Vi 


Makes at London 
A did 


m—_ 


—_——_— —  —— 
* - . - . 


Inn noms © cn 
*% . ol © - 
A 


| 


Appendix. 
FR Si \ il ] = 0 
E NLisbone Wu 
| E < Caſftjlia = 
720 
Ne. F Andaluſia , S « *73 ” 
RV 5 
S CT Granado | 8: -+ 659 
; One Palm at Genoa FF +» J .207 
=» (CSarag.(1 Br” 1.818z 
; » )Rome = 1.7357 
| | & ) Barſclona & \11,4035 
» (Vaicntia J L 8247 | 
O | 


The uſe of this Table. 


£165 


In-5$727 Braces at Legorn, how many Ells Engliſh. 


Look in the Table for Zegorn, and right againſt it 

you ſhall find .5, which ſheweth that one Brace at Le- 

| corn maketh at London 5 or halfan Ell, wherefore fay 
by the Rule of I hree. 


If one Brace at Legorn give .5 Ells at London, what 
ſhall 575257 Braces give! Anlwer 286 3.5, as by the work 
appeareth. + +: 


Section 
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Section 2. 


Concerning Intereſt and Annuities. 


The Firſt Ta B Lt, ſhewing what þ 
One Pound being forborn any 
number of Years under 31, 
w1ll amount unto, accounting 
Intereſt upon Intereſt, after the 
Rate of 6 per cent. 


7. 6 per cent . by 6 per cent, | Y.x 6 per cent 


1,06 2 (bolt2 M ls 
1,1236 |1 | 2,01219 [|:2| 3,60353 
1,19101 |13|2,13292 [23] 4,81975 
1,26247 [14] 2,260 © [24] 4,04893 
1,33922 |l5| 2439655 [25] 429187 
1,418F1 |.<| 2.54039 |26| 4,54938 
1,50363 |!7|2,69277 |:7| 482234 
1,59384 [18]2 85433 | 8| 5,11168 
,68947 [19] 3 02559 [29 541835 
1.79084 20] 3,20713 30| 5474349 


>| 


+ w MM w 


pI 


; bd 
| 0 © 004 Aa 


f 


The 
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The firft Co'umn of this Table having Y at the top 
thereof, beginning at 1, and ſo proccedihg to 30, ſig- 
nifies years, and the number in tiie next Column an- 
{wering thereunto does ſhew what one potind is wroth 
being forbern any number of years under 3 1, which 


Table is made according to this proportion. 
As 100 to 106, fois 1to1. os 
and again, 
As 109-— 106——1c6—1.1236 


and third y. 


As 100 


106——1-1236 I. 19101 


Et ſic ad infinitum. 


The uſe of this Table. 


What 1361. 15S. 6d, will amount unto, being for- 
born 20 years, after the rate of 6 per centum , intere#Þ 
«pon interef}. 


Look in the Table for 20 years, and right againſt it in 
the broader Colume, you ſhall find $g.2071; ; which 
ſhews that one pound being forbora 20 years will be 
augmented to 3.20713.Then if you ceduce your 1361s. 
15s. 64. intoa Decimal, either by the Tables in the 
Second part, or by the Scales in the Third Part of this 
Book, you ſhall find it to be 136.775- Wherefore ſay 
by the Rule of Three Direct, 

| Ff3 if 


Pet tet ee 
Re NY =” TIT os - am ad, 


24 Hpprndix. 


Tf one pound being forber 1 20 years will be augmented 
20 5. 20713, fo biw much will 136.775 ii. be augmented 
#n the ſame time, Anſwer »s 0 438 lt, 13s. 14. I q. 
as by the operation ſollowing doth appear. | 


ls. 


— 3.20713 


lb: 
—136.775 


i, Sy 


. 


oi ot” ern ate 


f ——_— 


136.775 
1603565 
2244991 
2244991 
I92.4278 
962139 
320713 


| ———_— 


438.65520575 
Or 
433 bs. 135. 1. 94 


Appendix, 


ted 
4 Þ The Second TaBLE ſheweth, 
| what one pound will amount 
unto, being forborn any num- 
ber of Years under 31, at 6 
| per cent. Intereſt upon Inte- 
reſt, the Annuity being to be 
paid Yearly. 
7. |6 per cent. (I. [ per ce;it.(T1. j per cent. 
MD: EH _ = 
I} 1,00000 [11114,97164j21; 39.99272 
2] 2 06000 [|12[i6,386994'22| 43339228 
3] 318360 |13]18,882 13/23] 46,99582 
4] 4137461 [1421,01506/24 50,81557 
5] 562709 |15]23,27596[25| 54,86451 
6, 6.97531 [16{[25,67252[26| 59,15538 
7: 8,39383 . |. 7128,21287 27| 63,70576 
8 9.89746 |18|30,90565:28, 68,52810 
9:11,49131' |19 43-7 5999/29) 7363979 
_ 10 13,I8079 J20/36,78559 30\ 79,05818 
The uſe of this Table. 
"he 


What will an Annuty of 20 li. payable Yearly, be aug- 
mented unto in 12 Years, being all that tim: forborn, ac- 


counting intereſt npon Intereſ# at 6 per Ceat. per annum- 


Ffy4 


$6 Appendix. 

Look in the firft column of the Table {or 12 years, 
and right againſt it in the next column you ſhall find 
16, $6994, which ſhews that 1 /;. Annuity, payable 
yearly. being ſorborn 12 years, will amount unto 16, 
86994, wherefore ſay by the Rule of [Three Direct. 


If 1 pound Annuity forbern 12 years, give16.86904, Þ 
what ſhall an Annuity of 20 pound a year give , being for. Þ 
born the ſame term of 12 years? Anſwer, 3371s. 7; 
iid. 39. fere, as inthe operation doth appear. | 


.40 


Ww ——— 


337-39880 
or 


337d. 75. 11d. 3 q. fere 


Appendix. 37 


The Third T ABL E ſheweth, 

what one pound being for- 

4 born any number of Years 

1 | under 31, 1s worth in ready 

| Money, rebating yearly, af- 

ter the rate of 6 per cent. Inte- 
reſt upon Intereſt. 


F: | 6 per cent. [T| © per cent. | r.6 per cent. 


= —_ PEE | — 


__ C_—_—_ m——— — = — 


1| ,943396 [11] ,526787 :21| ,294155 
2 ,809996 I2 ,406989 22, ,27750F8 
5| 839619 |13! ,468339 23, ,261797 
- 4| ,792093 [14 ,4423CO 124 4246978 
5| 747258 |15 4417263 25} 4232998 
6| ,704960 {16 ,3930646 26 ,219810 
7| 4665057 |17 3370364 27. ,207367 
8 ,627412 |18 ,351343 28, ,195630 
N 9 2591898 [19 ,330512 29, 184536 
C 10! 4558394 20 ,3 11804. zo: 11741'0 
The making 6fthe Table 


As——106— 100 —.943396—88999g6, 
and again, 


As ——106-——100—.889996-——8396t9 
Et ſic ad infinitum. if 


298 Appendix. 

If 356 li. be payable at the end if 7 years, what «1 
Worth in ready mony, diſcounting or rebating after th 
"rate of 6 per Cent. zntereſt upon intereſt. 


Look in the Tab'e for +7 years, and againft it yo 
ſhall find .665057, being the ready money which 1 /; 
is worth payable at - years end, wheretore ſay by the 
Rule of Three. | 


If 1 li. in years rebate or decreaſe to 665057, towhi 
will 356 Ii. rebate or decreaſe in the ſame ? Anſe 
to 170 ls. 5 s. 1d. at by the operation dath appear, 


1— — 06505 J——_ 
256 
3950342 
3325285 
15301 14 
170-254592 
or 
1700. 5 $, 1 d. 


Arpendis, 39 


he Fourth T apLE, ſheweth 
the preſent worth ot one pound 
| Annuity, to continue any 

| number of Years under 31, 
,wiſl and payable yearly after the 
ar. | rate of 6 per cent. Intereſt up- 
one Intereſt, 


Y.( 6 pey cent, Y.| 6 per cent. YT. ' 6 ptr cent. 


— - a—_ ———————— — 5 ——_ 


—- ounmmunn_ > oy oy 


1! 0.94337 '11| 7,88c87 21, 11,7630F5 

2] 1,83339 \12] $ 38384 22. 12,04158 
| | | 

3 2,67301 {13| 8,85263 23 12430337 
| 3,46510 4: 9,29495 *4, 1-,55035 
4421236 |15| 9971224 25' 12,78335 

49!'732 16/10,10589. 26, 13,00316 


4 

5 

6 

2 5258-38 17,10.47725 27 13,01053 
O 

O 


6,20979 {18;10,82760 |-8| 18,40616 
6,80169 '19{1i,15311 [29] 13,599FL 
eg 29-00 


The uſe of this Table 


hi What is the preſent Rent or Annuity of 25 pound per 
mum worth payable yearly, for 22 years, accounting In- 
reft upon Intereſt at 6 per centum. 


Look 


Zppeniix, 

Look in the Table for 21 years, and right again 
is you ſhall find 11. 756407, which is the preſent wort 
of one pound Annuity for 21 years, wherefore {ay | 
_ the Ruleof Three. 


If an Annuity of 11i. per annum for 21 years bewry 
11. 76405 really money, what is an Annuity of 25 li. pt 
annum worth in ready money for the ſame ? Anſel 
293 (5. 25. 0d. 19. as by the opcration following dot 


appear. 


11. 76407 25 


294. 1075 
or 


a94l. 25. od. 1 4 


The Fifth T a B Le ſheweth whae 
Annuity payable Yearly, one 
li. pe pound will purchaſe for any 
gill number of Years under 31, 

after the Rate of 6 per cent. 
| compound Intereſt, 


: G pry cent. TY. 6 per cent.\ Y.'6 per ceut 


— yy ———_—C—C—C— 


TO W—— — —_— 


1.06000 [11] .12679 [2x | .o8500 
«54363 |!2] .11926 [22] .08394 
437411 [13] .i0299 [23| .08127 
.28859 [14 .-10758 [24| -07967 
223739 |I5] .10296 [25] .07822 
.20336 [16] .09895 [|26| 07690 
17913 |17; .09544 |27| -07569 
.16103 bo .09235 [|28| .07459 
9; 14702 "9 .o8962 [29 | -07357 
19 .13586 20: .08718 130 0726.4 


—_  —_ 


$043 Se ie 1 


The vufe ofthis Table. 


T 


What Annuity to begin perſently , and to continue 28 
tars, payable at yearly payments, will 640 li. pu chaſe, 
Counting componiid intereſt after the rate of 6 per cent. 


Look 


A ppendix. 


92 
Look in your Table for 28 years, and right againf 


** in the ne't column you (hail find 07459, which } 
- eas that one pound ready money will purchaſe a / 
Annuity worth. 07459 » and to continue 28 years, 
Wherefore 1zy Dy the Rule of Three. 


ready mor.ey will purchaſe an Annuity 


If one pound | 
worth 07459 10 £0F1mne 28 years, wh..t Annuty ſhall 


purchaſe for the ſam? t.mme, paying 640 [1. ready money! » 
Anſwer, 47 {*- 145 19 d. as by the operation Goth ap-Þ 


pear. 


j—cqe. cc, 640 
C40 


i 


29336 
44754 


47-73760 
Or 
47 1.14%: 9 a. 
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INSTRUMENTAL 
hich 


"l\R ITHMETICK. 


ws The THIRD PART. 


ity 


"7'By a new Artifice (not hereto- 
fore Publiſhed , to my Knowledge, 


in any Language) The manner how to ſet 
down any Decimal Fraftion required : Or a Decimal 
Fraftion being given to ind the value thereof in 
Eneliſh Money, Weight or Meaſure; by infpeCtion 
only. By certain SCALES contrived, ſuitable 
to the Coins, Weights and Meaſures now uſed in 
England. 


L 
b——— 


By Will. Leybourn. 
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Juſtrumental 
ARITHMETICK: 


The Third Part: 


—_ 


I i He Arithmetick of which we now come to treat, 
and which I call /nſtrumental Arithmetick, 1s not 
any new kind of Arithmetick, but is indeed the ſame 

with Decimal Arithmetick, before taught ; only; 

| Whereas in Decimal Arithmetick there were certain 
Tables made of Money,Weight and Meaſure, by help of 
Which the Decimal of any Fraction of Money,Weight 

and Afeaſure,might be ſet down (as it were) in whole 

= numbers ; here in this /ſfrumental part, we have cons 
Fj trived certain .Scales of Money, Weight and Meaſure e- 
qually divided into the ſeveral Denominations into 

IF which the}Werghts and Meaſures for which they are con- 
== trived , may be equally . divided. Unto all which 
Scales there is joyned a Scale of 100, 1000, of 10000, 

equal parts, according to the length of the Scale, ſo 

that by inſpeCtion only you may readily and exactly 
without Addition ( as in uſing the forementioned 


Tables you muſt neceſſarily do ) ſet down the Decimal 
G g Frattion 


96 Inftrumental: Arithmetick. 
Frattion of any part of Mony, Weight or Meaſure, witli 
great celcrity and coins the Scale be afiy thing 
well divided, and be but of a reaſonable length, 

Now the Scales whichl have chiefly made choice of 
in this Work; as being of moſt uſe with Engliſh men 
(though otherScales may be made for theCoins, Weights 
or Meaſures of any other COunrey as well, and upon 
the ſame ground ) are chiefly theſe, viz. 


1 Of Money. 

2 Of Troy Weight. | 

3 Of Averdupois great Weight. 

4 Of Averdupois little Weight. 
' 5 Of Liquid Meaſures. 

6 Of Dry Mcaſures. 

7 Of Long Mcaſures. 
.8 Of Dozens. 


FN TOE SER 
| ” IS ag 


Untoevery of theſe Scales, is joyned another Scale 
of 100 or 1000 equal parts, theſe Scales are made to 
face one another, {ſo that if you look upon any one 
Diviſion in the one, you ſhall alſo diſcern plainly what 
Diviſion or part of a Diyiſion anſ{wereth thereunto in 
The other. | 

Theſe Scales being thug diſpoſed , as they may eaſily 
be upon any Ruler of Silver, Braſsor Wood ;, but belt 
of all upon a ſquare Ruler,made in form of a Parallelepi- 
pedon, will by inſpection only give you any Decimal " 
iraCtion required without Addition,or (or on the con- i ;, 
trary) reduce the fraction into the known parts of the I |1 
Integer, by inſpection alſo, without Subſtrattion. Ml g; 
\ Letthus much ſuffice for a general deſcription of il ( 
what I mean by Scales, the particular deſcription of lf |, 
them will more plainly appear, when we treatof Nu- WW 
meration upon the Scales, unto which we ſhall now: 


proceed, But firſt take a view of the Scales as _ are 
$A here 
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here diſpoſed, and as they may be ſetupon ſuch a Ru- 
ler as I have here mentioned, 


DD C—— 


phos CS ar T7 O05 


Numeration upon the Scales. 


HeScales here to be deſcribed arein number eight” 
. as hath been already ſhewed,and as by the figure 
| of them appears. Now Numeration zpor 4 Scale, 5s ro 
| find upon what part of the Scale any number upon the ſame 
| Scale will fall. 

We will begin with the firſt, and fo proceed till we 
have given an Example in every one, 

1 The firſtScale is of Exgliſh Money,and is divided 
into 24 equal parts,which repreſent 24 pence or 2 ſhil- 
lings, theſe parts are numbred with Arithmetical fi- 
gures, from the beginning thereof, by 1,2,3,4,5, KC. 
to 24, each diviſion repreſenting one peny, and the 
whole 24 diviſions repreſenteth 24 pence,or 2ſhillings z 
So that where the figure 1 ſtanderh, that part of the 
Scale repreſenteth one peny , where the figure 2 ſtand- 

WW ch, it repreſenteth two pence, where the figure 18 
ly WE ftandeth, it repreſenteth 18 pence, or one ſhiling fix 
lt pence, and ſo of anyother figure of the ſame Scale. 

_ Then becauſe there are four farthings contained in a 
al peny, each of theſe pence (or diviſions) 1s ſub-divided 
0-H into 4 other equal parts by ſhort lines, every one of 
he BN theſe repreſenting one farthing, fo is the whole Scale 

c divided in all in 96 equal parts, which are the number 
0” Wl of farthings contained in two ſhillings, Thus if you 
look into the Scale of mony for $ pence 3 farthings, 
us you ſhall find it at the letter 4,which letter is here put 
WY onely for example ſake. Alſo if you would find in the 
r= Scale the place of 18 4. half peny, you ſhall find ir at c 
Gg 2 and 


o8 Inflrumental Arithmetick. 
and thus may you find the placeofany number of pence 


and farthings under two ſhillings upon the Scale. 
Unto this Scale of mony ( as to all the reſt of the 


Scales ) there is joyned another Scale, which I ſhall al- Þ 


wayes hereafter call theScale of1000,theuſe of which 


Scale is this. When you have found any number of | 


pence or farthings upon the Scale of mony , you ſhall 
find upon the Scale of 1000, what parts of a thouſand 
is the Decimal of thoſe pence and farthings : Thus 
when 1n the Scale of mony you find ar the letter - 8 
pence 3 farthings,if you caſt your eye directly croſs to 
. the Scale of 1000, you ſhall find 364 to ſtand direQly 


againſt 8 4. 3 q. which 364 is the Decimal of 8 4. 3 q. 


Alfo, if you find upon the Scale of mony 384. half pe- 
ny, which 1s at the letter c, you ſhall find againſt itin 
the Scale of 1000, this number .771, which is the De- 
Cimal of 18 d. half peny. And in this manner may the 
Decimal of any number of penceor tarthings under two 
ſhillings be moſt eaſily and exactly obtained. 

Now on the contrary, ſuppoſe a Decimal Frection 
were glven, repreſenting ſome part of Englzſh Coin, if 
' you look 1n the Scale of 1co00 for your nuinber given 
right againſt it in the Scale of 2ozy,you ſhall find what 
number of pence and farthings is repreſented thereby, 
As for Example, Suppoſe . 364 were a Decimal given, 
and it were required to find what part of Coin is doth 
repreſent. Look in the Scale of 1000 for the number 
364,and right againſt it you ſhall find 8 pence 3 far- 
things. Alſoif .771 were a Decimal given, if you 
look in the Scale of 1000 for.771, you ſhall find againſ 
that number 18 pence 2 farthings. And thus of any 
other. | 

By what hath been already ſaid, it may be eaſily dif- 
cerned of whar exceeding expedition theſe Scales thus 
di ipoſed are of, for I dare affirm, that I will ſet down 


2. (if 1.0t 3) numbers, by the Scale, as ſoon as one by 
| "abs 
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the Tables, and if the Scale be but of any reaſonable 


{ length , altogether with as much exaCtneſs, but if [ 
F ſhould vary anunite in thelaſt place, in my eſtimation 
| in the Scale of 1000, it Is not any thing material. 


[have been very tedious in ſhewing the uſe of theſe 


| Scales to find the fraftion-parts of Money; bur the rea- 
| ſon is, becauſel intend to be the briefer in the reſt, for 
' Weight and Meaſure ; the manner of working (when 
| the Diviſion of the Scale is known) being the ſame in 
| all ceſpets without the leaſt alteration. 


2 The ſecond Scale is of Troy Weight, two peny 


| weight being the Integer, which Scale is divided into 
| 48 equal parts or diviſions, each of which diviſions 
| contains one grain, and are numbers by Arithmetical 
| figures at every three grains by 3,6,9,12,&c. to 24, 
| and at the place where 24 ſhould ſtand, there ſtandeth 


PW, which ſignifieth one peny weight, or 24 grains, 


| this Þ W., ſtandeth in the middle of the line. Then is 
| the ſame Scale continued farther by Arithmetical fi- 


oures. 3,6,9,12,&Cc. as before to 24, and there is 
written P W, again,repreſcating two peny weight, or 
48 grains. 

The Scale being thus divided, it is eafie to find the 
place where any number of Grains under 48 ſhall be 
upon the Scale; As for example, if it be required to 
find where 8 peny weight ſhall fall, look upon the 


'Xcaleof Troy weight, from the beginning thereof, and 


count the figures 3 and 6, then countalio two of the 
ſmaller Diviſions,and that makes 8 grains,which you 
ſhall find to ſtand at the letter d.which is the place of 
$ grains; Alſo if upon the Scale you would find the 
place of one peny weight 10 grains, you ſhall find itat 
theletter e, and ſo of any other number of grains under 
48,or two peny weight. 

But if you had a Decimal given, and would know 
what number of grains it repreſenteth, if you ſeek your 
| _—_— G Decimal 
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Decimal given in the Scale of 1000, right apainſt it 
m the Scale of Troy weight, you ſhall find the num- 
ber of grains repreſented thereby, 

Example. Let. 167 be a Decimal fraction given, If 
you look in the Scale of 1000, for 167, right againſt 
itin the Scale of Troy weight. you ſhall find 8 peny 
welght. 

Alſo if 708 were a Decimal given,if you ſeek 508 
in the Scale of 1000, right againſt it you ſhall find 1 
peny weight 10 grains. 

3 The third ſcale is of Averdupors great weight, 28 
pounds,or one quarter of an hundred, being the Inte- 
ger,this Scale is numbred by 1, 2, 3, 4, &c. to 28, 
which 28 repreſenteth 28 /. ora quarter of a hundred, 
and each of thoſe is ſub-divided into four ſmall parts, 
each repreſenting one quarter of a pound. 

Now if you would know what is the Decimal of any 
number of pounds or quarters under 28, if you ſeek the 
number of pounds 'in theScalg of 4verdupois great weight, 
right 2gainſt it in the Scale of r000, you fhall find the 
Decimal thereof. 

Thus if it were required to find the Decimal of 8 
pound and an half, if you look upsn the Scale for 8 
pound and an half,you ſhall find it at the letter g, and 
right againſt it in the Scale of 1000 you ſhall find. 304, 
which is the Decimal of 8 pounds and an half. 

On the contrary,ſuppoſe.304 were a Decimal given, 
and it were required to find what part of Averdupey 
great weight were repreſented thereby, if you Jook in 
the Scale of 1000 for. 304,right againſt it inthe Scale 
of Averdupois great weight, you ſhall find 8 pound and 
an half. os = £2 

4 The fourth Scale is of Averdupors little werght,16 
ounces or one pound being the Integer; This Scale 1s 
firſt divided into 16 equat parts,and numbred by 1,2, 
3,4.&cC. to 16, cachDiviſion repreſenting one yo 

bat w_ . i | c 


| andrig 
398, which is the Decimal of 6 ounces and 6 drams. 
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Then again, each of theſe ounces is ſub-divided into $ 
other ſmaller parts or diviſtions,each of which diviſions 
repreſenteth two Drams ; but if your Scale be large 
enough, you may have each ouncedivided into 16 
equal parts or diyiſions,cach diviſion repreſenting one 
Dram. | 

Now to find theDecimal belonging to any number 
of Ounces and Drams, repair to the Scale of 4verdupois 
little werght, and on it the quantity of ounces and drams 
required, and right againſt it in the'Scale of 1000, you 


| ſhall have the Decimal thereof. 


Thus if it were required to find the Decimal of 6 


| Ounces and 6 Drams, if yoy look this in the Scale of 


wy 4 little weight, you ſhall find it at the letter h 
t againſt it in the Scale of 1000, you ſhall find 


"But if .398 were a Decimal given, and it were re- 
quired to find the value thereof in Averdupors [zttle 
weight, if you look for .398 in the Scale of 1000,right 
roma It in the other Scale you ſhall finds ounces 6 

rams. | 

5 The fifth Scale is of Dry Meaſures, one Quarter Or 
8 Buſhels being the Integer ; This Scale is firſt divided 
into 8 equal parts, and numbred by 1,2,3, &c. to 8, 
each of which diviſions repreſenteth a Buſhel,and each 
of thoſe parts is again ſub-divided, firft into 4 equal 
parts or diviſions, each repreſenting onePeck,and then 
thoſe again ſub-divided into 4 other ſmaller parts, re- 
+ Quarters, Halves, and Three Quarters of a 
Pec : . 

Now if you would know the Decimal belonging to 
any number of Buſhels(under 8 Bufhels or one Quar- 
ter) Pecks and parts of a Peck, if you ſeek the number 


, of Buſhels, Pecks, and parts of a Peck in the Scale of 


Dry Meaſures,right againſt it in the Scale of 1000, you 
ſhall have the Decimal required, 'S. 

' Gg4 AS 
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As for example, if it-wererequired to find the De- 
cimal belonging ta 5 Buſhels 2 Pecks,and half a Peck, 
if you look into the Scale of Dry Meaſures you ſhall 
find 5 Buſhels, 2 Pecks, and an half to ſtand at the 
letter k, and right againſt it in the Scale of 1000,you 
ſhall find .702, which is the Decimal anſwering to 5 
buſhels, 2 Pecks and a half. | 

But if .702, were a Decimal given, and it were re- 
quired to fiad what number of Buſhels, pecks and 
parts of a peck it repreſenteth, if you look in the Scale 
of 1000 for .702, you ſhall find againſt if in the Scale 
of Dry Meaſures, 5 buſhels, 2 Pecks and a half. 

6 The fixth Scaleis of Liquid Meaſures, the Integer 
being 36 Gallons or one Barrel, this Scale is divided 
firſt into 36 equal parts or diviſions, and numbred by 
5, 10, 15,&c. to 36, then every of theſe diviſions, 1s 
again ſub-divided into 4 other ſmall diviſions, each 
-repreſenting a quart, but (if the Scale be large enough) 
you may ſub-divide each Gallon into 8 parts fo will 
Every part repreſent one plont. - 

Now to find the Decimal belonging to any number 
of Gallons ( under 36 Gallons or one Barrel) quarts or 
pints, repair to the Scale of Ligurde Heaſures and ſeek 
there upon the Scale, the number of gallons,quarts or 
pints, and againſt it in the Scale of 1000, you ſhall find 
the Decimal thereunto belonging. 

\ Soif it were required to find aDecimal repreſenting 
10 gallons and two quarts, or 4 pints, which isall one 
if you ſeek in the Scale of Liquid meaſures for 10 ga 
lons,2 quarts, you ſhall find it at the letter »,, againſt 
which in the Scale of rooo, you ſhall find .292, which 
is the decimal of 10 gallons 4 pints. | C- 
Likewiſe if .292 were a decimal given, and it were 
required to find what number of gallons, quarts or 
pints were repreſented thereby, if you look ia the Scale 
of 1000 for .292, right apainſt it in the Scale of 

os er cri. NO | Liquid 
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Liquid Meaſures, you ſhall find 1o gallons, 2 quarts, 
or 4 pints. 

7 The ſeventh Scale is of Long Meaſures,the Inte- 
ger being Yards or Ells,/this Scale is divided into 4 e- 
qual parts, and numbred by 1,2,3,4, repreſenting 1 
quarter,2 quarters, 3 quarters,org quarters of a Yard 
or,E11, theſe are again fub-divided, firſt into 4, other e- 
qual parts, repreſenting Nailes, and thoſe may be a- 
24in ſub-divided at pleaſure if need be. 

Now if you would know what decimal belongeth 
to any number of quarters or nailes of a yard or Elit you 
ſeek the number of quarters and nailes in the Scale of 
Long Meaſure, the Scale of 1000 will give you the de- 
cimal thereof. 

Thus if it be required tofind the decimal belonging 
to 1 quarter or 3 nailes,if you ſeek this in the Scale of 
Long Meaſare, you ſhall find it ſtandat the letter o, 
againſt which in the Scale of ro00 you ſhall find .437, 
which is the Decimal anſwering to 1 quarter and 3 
nails of a Yard or Ell. Jo, 

Alſo if .437 were a Decimal given,and it were re- 
quired to find what quantity of yards or ells were re- 
preſented thereby, if you look in the Scale of 1000 for 
.437,you ſhall in the Scale of Long Meaſure find againſt 


- It one quarter and 3 nails, 


8 The eight and laſt Scale is of repreſentative inches, 
the whole Scale being divided into 12 equal parts, and 
numbred by 1, 2, 3, &c,to 12. and thoſe parts are 
again ſub-divided into halves,quarters, and half quar- 
ters as Carpenters-Rules are ufually divided. 

Unto thjs Scale (as unto all the other) there is joy- 
ned a Scale of 1000, this Scale will readily diſcover 
what is the Decimal belonging to any number of In- 
ches, halves or quarters, and the uſe is the ſame with 
the Scales before mentioned. 

Thus I have given you a brief deſcription of _=_ 

cales 
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Scales, -and the uſes of them, and do now ſuppoſe my 
Reader to be perfectly acquainted with the way of 
numbring or counting upon them; wherefore I intend 
onely to give you a queſtion or two in the moſt uſual 
Rules of Arithmetick, and ſo conclude ; for Decimal 
Arithmetick being already ſufficiently explained,I ſhall 
not need to repeat the Rules (or the manner of work- 
ing them) again, but give you one example, by which 
the exaCtneſs and expedition of theſe Scales may the 
more evidently appear, for when we work by Scales 
it 1s fuppoſed that we do not uſe Yulgar,but Decimal 
Arithmetick and addition , Subſtraftion , Multipli- 


cation, Diviſion, the Rule of T hree,and indeed, all the 


other Rules of Arithmetick, are to be performed, as is 
betore taught, the Scale ſerving only to ayoid Reducti- 
ON. 


ADDITION. 


Hat Adaditien 1s , and the manner of working of 

it hath been already taught , both inthe firſt 
and ſecond Parts, we will now come to an E xample, 
which let be in Addition of Engliſh Coin, and let the 
{ums to be added be 36/1. 85.84. 29.05. 24,31 þ 
16 5.94. and 6/. 2s, 54. 
_ Friſt, fer down 361. 291. 31 L. and 67. one under 
another, 1n ſuch order as you ſee herein 
the margine, drawing a line by the ſide 36 
of them as. you ſee here done, andalſo a 29. 
line under them. 21 

This done, feeing that your firſt num- 6 

ber to be ſet down to 36L. is8 5, $4. 
you mult for the 8 -. (becauſe two ſhil- 
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lings, which we called a Decade, or the tenth part of a 
pound, is made the Integer, in the Scale of money ) 
{er down 4, which is done by memory, and after it 
make a commaz Then your next number 
to be ſet by 29 /. being os. 24. fortheos, 36 | 4, 
ſet down a Cypher; Thirdly, for your 29 | o, 
number to be ſet by 31. being 165. 9d, 31 | 8, 
for the 16 s. ſet down 8 Decades, witha 6G} rx, 
comma after it ,and laſtly, the number to — |. — - 
be ſet by 6 /, being 25.5 d. for the 2 s. I | 
ſet down 1 Decade with a comma after it. and then 
will your work ſtand, as here yon ſee. 

Then take your Scale in hand, and ſeeing your firſt 
number of pence are 8 4. look in your Scale of money 
for 8.4. and againſt it in the Scale of 1000, you ſhall 
find 333, which ſer 36 /. 8s. behind the comma, then 
your next number ot pence- being 24. look in your 
ſcale for 2 4. and againſt it in the ſcale of 1000, you 
ſhall find 083, which ſet to 291. os. behind the com-. 
ma. Then your third number of 


ps being 9 d.look in your Scale 36 | 4,333 
for 94. and againſt it in the Scale of 2g | 0,083 
1000, you fhall find 376, which fet 31 # 8,376 
to 3117. 16 5. and laſtly, your laſt 6 | 1,208 


number of pence being 5 4, look in — | 
your Scale for 54. and againſt it you 
ſhall find 208, which ſet to 6L. 2s. 
and then will your whole work ſtand, as here you ſee. 


Br ——_—— 


Your ſums being thus ſet down, which 1s done with 
more facility than you can imagine, tell you make trial 
and be ſomething perfect therein, you muſt then add 
all the numbers rogether, as in Addition of Decimals 
and you ſhall find the ſum of them tobe 103[4,000, 
Now to know this in mony, is as eaſie as it was to fer 
{cveral ſums down, for the figures 103, _— one 

chin 
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behind the down right line, are 103 /. and the figure 
4 which ſtands between the down right /U:: 


line and comma are, 4 decades or $s. 36 | 4,333 
and being the reſt to the right handare 29 | 0,083 
all Cyphers, they ſignifie neither pence 31 | 8,376 
nor farthings, ſo is the total of this Ad- 6 | 1,208 
dition 103 |. 85047. ris} bn 

That the manner of working may ap- 103 | 4,000 


pear more plain, I will give you another 

ſhort Example as difficult asI can invent, which I per- 
formed by a Scale of wood but of 8 inches long. Let 
the ſums to be added together be theſe following : 


li. "I d. q. 


332 17 4 I 
I59 6 S I 
217 3 3 3 
709 9 4 I 


Firſt ſet down your ſeveral ſums of 332] ——» 
pounds one under another as before,and 159 
draw a line by the fide of them, and a- 217 
nother under them. So will they ſtand -— 
as here you ſee. 

1 Your ſums of pounds being thus orderly placed 
and lines drawn,repalr to your Scale.and ſeeing your 
firſt number of ſhillings, pence and farthings is17 £5. 
4 d. 1 g.for your 17 s. ſet down 8 Decades which is 
I6 s. with a comma after it, then will there reſt to be 
ſet down 154d. 1 q. or 164. 1 q. which if you ſeck 
in your ſcale of mony, you ſhall nd to ſtand againſt it 
3n the ſcale of 1000 this number 677, which is the 
Decimal of 5.44 19. 

2 Your ſecond number of ſhillings, pence and far- 
things 156 58 4, I 9.for your 6 5, ſet down 3 _— 
; | WAnct 
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whichis 6 s. and then there will remain 8 4, 1 9. which 


| if you ſeek in your ſcale of mony, you ſhall find to 


ſtand againſt ir in the ſcale of 1000, this number.34.4, 
which is the Decimel of 8 4. 1 g. 

3 Your third number of ſhiliings, pence, and far- 
things, is 5 s. 3 d. 3 q. for your 5 s. ſet down 2 de- 
cades, which is 4. s. with a comma after it, then will 
there reſt to be ſer down 1 5s. 3 4. 34. 0r 15d. 7 9. 
which if you ſeek in your ſcale of money, you ſhall find 
to ſtand againſt it in the ſcale of 1000, /. 


this number .656, which is the Decimal 332 | 8,677 
of 154.3q.0r 15.3 4.3 q.and the three 159 | 3,344 
ſums to be added together will ſtand as 217 | 2,656 


here you ſee. — 
Theſe ſums being added together ac- 709 | 4,677 
cording to the Rule for Addition of De- 
cimals, you ſhall find the ſum of them to be 709'4,677 
now to know what this isin mony , take notice that 
the 709 which ſtands to the left hand of the down 
right line are 709 pounds, and the figure 4. which 
ſtands between the down right line and the comma, 
are 4 decades or 8 s. but (becauſe the firſt figure next 
after the comma is above 5, viz.6) you mult add 1 5. 
to the 4 decades, making them 9 s, then will there re- 
main 177 , wherefore if you look in the ſcale of 1000 
for 177, you ſhall find againſt it in the ſcale of Mony 
4.4.1 q. So is the whole ſum of this Addition 709 /. 
95. 44. 19.as by the preceeding work doth appear. 


eHere note, that when you had ſet down your 709 /. 
4 decades or 8 s. there remained beyond the comma 
677, which if you had ſought in your ſcale of 1000 
you ſhould have found againſt it in the fcale of Mo- 
ney 154.19. 0r 15.34.19.(which is all one) as 
before; for ir appearetk plainly by the Scale,that 5oo 
in the line of 1000 is equal to one ſhilling. 
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' I might proceed farther in giving you Examples in 
Weight and Meaſure anſwerable to the Scales,but that 
would only make the Reader ſpend his time to little 
purpoſe; for being before acquainted with Decimal 
Arithmetick, and (as by this time I ſuppoſe he is) with 
Numeration upon the Scales, he cannot be deficient in 
the applzing of the other Scales of Weight and Meaſure 
to the ſame purpoſe for which they were contrived, I 
having ſo largely exemplified the uſe of the Scale of 
Aowey. 


\ 


——— 
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SUBSTRAC TION. 


Ubſtraltion (as hath been before ſaid) is the taking 

one or more {maller ſums out of one greater; Iſhalj 
only give you an Example or two,as I have taken the 
numbers from a Scale. 


Example. 


Delivered to a Gold-ſmith of old Plate 297 ounces,1 3 
peny-weight, 19 grains. 
 - Recerved of the ſame Gold- ſmith fir 165, ounces, 11 
peny-weight and 7 grains, and after that received of the 
ſame Gold: ſmith 32 ounces 19 peny-weight and 32 grains, 
what Plate remaines in the Gold-ſmiths hands * 
Take your Numbers out of the Scale of Troy- 
weight, and ſet them down as you here ſee. 


OHNces 


cs ww cc... .. 


| Onnces 

Delivered | 297|6,896 

Received firſt 16554646 

Recerved more 3291979 

Recerved in all 198]5,625 

Reſts in the Gold-ſmiths hands - 991,27 
Or 

ounces peny-w. gre 

99 2 13 


Then add the ſeveral weights of Plate received, to- 
pether, and they make 198[5,625, Or 198 ounces 1x 
peny-weight, 6 grains, which if you ſubſtract from 
297|6,896, or 257 ounces, 13 peny-weight, 19 grains, 
which was the quantity of Plate delivered, there will 
remain 99|1,2771, Or 99 ounces, 2 peny-weight, 13 
orains, and ſo much Plate is ftill in the Gold-ſanths 
hand. And let thus much ſuffice for Swbſtrattion, 


Now we ſhould proceed to Multiplication and Diviſi - 
oz, but when the numbers are taken from the Scale and 
ſt down, the manner of working doth not at all dif- 
fer from Multiplication and Diviſ:on of Decimals before 
tzught. . But before teach you how to Multiply and 
Divide Inſtrumentally, I ſhall ſhew you, 


The 


The farther uſe of #he Decimal 


Scales, and how by them to find the Square 


or Cube Root of any Number. And 
2. Any Root being given, to find the Square or 
the Cube number of that Root. 


And both theſe by inſpe&ion only , without the help 
of either Per, Compaſſes or any other orion. 


For the effecting hereof, there is now inſerted, 
among the forementioned Decimal Scales of Money, 
Weight, Meaſnre, &c. namely, between the Scales of 
Averdupos little weight and that of Dry AMtaſures, Two 
otherScales,one having writtenat the beginning there. 
of the word $quare,and to the other there is added the 
word Cube, and between them, there is a third line, 
which hath written upon it, the word Roor., And by 
theſe three Scales thus united, the Square and Cube 
Roots of any number may be extracted by inſpection 
only. For, 

If you find any number whoſe Square Root you re- 
quire, in the Zine or Scale of Squares,right againſt it, 
in the Lneof Roots, you ſhall have the Square Root 
of that number. Thus, | 

If the number 64. were given, and it were required t0 

find the Square Root thereof. | | 

Find the given number 64,upon. the Line or Scale of 
Squares ( which you may do at the letter 4) and right 
againſt ir, in the Scale of Roots ſtands the figure 8, 
which ſhews, that 8 is the Square Root of 64. Andin 
the ſame manner you may fad the SquareRooor of any 
other number, | 


fot 
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| (81 i 
64 + ; 
e 49 | in the Line | 7 of ;— oy 
For, againſte 38 z0t $9955 11 © 5 ghichis the 
| 25 | you thall 5 Prince 
: | thereof, 
Ba - 
1. 4 4} [2 | 
DE In like manner, 


If the number 64. were given, and it were required to 

find the Cube Root thereof, 
d, Find the given number 64 in the Scale of Cubes , 
» Þ (which you may do, by counting the ſame number be= 
of W tween the ſecond and third figures of 1 upon the Scale, 
70 at the letter 6 ) and right againſt it, in the Line or | 
& WW Scale of Roors, ſtands the figure 4, which ſhews, that 4 
ne Wl isthe Cube Roor of 64. And in the ſamemanner you 
E, WW may find the Cbe Roor of any other number. 


Dy 
we [ 729) lg? 
* Fl2). = IR | 

343 | inthe Sat - i the Scale 
0 5 216 of Cubes, 6 of Roots , I 
Its For, agalalt 5 I25 - you ſhall J 5 C which is the 
"0k 64 find Cube Root 
27} 3 | thereof. 
" L 8) (2 
of W And by this Artifice , not only the Roots of direct 
ht Square and Cube numbers may be found, but in num- 
6, | bers that be not directly Square or Cube, the Frafti- 
in 0n part of the Root is nearly diſcoyered alſo. 
ny | have hicherro given you Examplesin ſuch Squere- 


and Cube numbers , as are common and familiar, and 
that any man may compute almoſt by memory ; but by 
H h thefe 


Hl pA 
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theſe the demonſtration of the Artifice is diſcovered, 
the Lines of Squares, and Cubes being only Square and 


Cube numbers transferred ro Lines Afid now ler us 
proceed to grezter Numbers. And 


1. For the SQuart Roor. 


In the Extration ct a Square Root, It is uſual to ſet 
a Prick under the firit 1gure, the third ,the fifth, the 
{gventh, and ſo ferwards, beginning from the right 
band rowards the leir., Aud as many pricks as fall 
under the Square 7.1:ber given, of fo many figures will 
rie Roor of that number conſiſt: So that if the number 
given be leſs than 100, the Rooe ſhall be onely of one 


tigure, if Iſs than 1000, it (hall be but two figures, 
if leſs than 1000coo, it ſhall be three figures, and ſo 


forward. 

Hence It 1s, That the Line or Scale of Squares, 18 di- 
vided firit into 100 parts,and if the number given be 
greater than 100, the firſt divition { which is the place 
where the fir{t figure of 1 ſtanderh,and which before 
did fEignifie One ) muſt now ſignithe 109, and the whole 
line ſhall be 10000, If 1arther, the numHher be greater 
than1o0000,you mult count or eſteem rhe firſt Ggure of 
1 iQ be 100co,and then will the wole line be 1c00000 
parts; and it this be roo little to expreſs the number 
glyen, you may proceed farther, and call the firſt 1: 
1 000000, and fo increaſe the Line :100 times more ; 
bat this is {ullictenr. 

Thus when any Square number 1s given, if you fct 
it. dovyn, and prick it, ( vr imagine lc fo to be ) If the 
}aſt prick to rhe left hand (hall Tail under the laſt figure, 
(- which will always be when rhe figures in the given 
number be 04d) you mult find a}l fuch numbers vpon 
Lhe lin?z, Letwecn che two liguresct 1. — — Bur it 
"vr -: DE the 
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the Iaſt prick ſhall fall under the laſt figure but one of 
the given number, ( which it will always do, when the 
figures of the number given are even ) then you muſt 
| find the number given in the line of Square, between 
the,ſecond figure of 1 and 10 at the end of the line. 

This being conſidered, find the number given, whoſe 
Square Root is required, in its proper place upon the 
Line of Squares, and againſt it in the Scale of Roots 
you ſhall have 1tsSquare Root deſired. Thus, 


; | 26 6 
| The Square< or will be found Jig 
| Rootof 3500 to be F.- 

35000 1894 


| And in this manner may the neareſt Root of any nuts 
ber not exactly Square be obtained, For 


725 will be) 27 
Thenearſt 


2 50 found C 35 
Rcot of x 


72500 ro be & 26g ; 
725002 about - JS5T 


And thus on the contrary, a Number may be Squ4= 
rd, as may partly appear by what hath been before des 
; livered ; for if you find the Root in the Scale of Roots, 
' I jou have its Square in the line of Squnres and, fo 


L a 
2 | 
- B 3; in the Scale , 4M the Square 
© | 4gainſtY 35gY of Rocrs, youY 75 500 thereof, 
ll 851 © ſhall find 42.5000 
In 2 
if Thus much for the Square Roots Now __ 
he Hh3 2, For 
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2. For The Cusst R oor. 


In the Extrafion of the Cube Root. it 15 uſual to ſet 
Pricks under the firſt figure, the fourth, the ſeventh, 
the tenth, and ſo on, pricking always the 3 figure from 
the right hand cowards the left. And as many pricks 
as fall under the Cb:ick number given, ſo many figures 
ſhall be in the Roor. So that if the number given be 
Jeſs than 1000, theRoot ſhall conſiſt only of one figure , 
If lefs than 1000000, it ſhall be only of two figures; if 
it be above 1000000, and leſs than 1000000000, it 

wil be only three figures. 

__ Henceilt is, That the Line of Cubes is divided firſt 
Hato 1000 parts ; And if the number given be greater 
than 1000, the firſt figure of 1 ( which before did fig- 
nifie only Oze) muſt now ſignifi: 1000, and the ſecond 
figures of x, muſt now ſignifie 10000, and the third 1, 
muſt fignifie 100000, and the whole line muſt be 
eltemed to be 100-000, Farther, If the number pi- 
ven be greater than 1000000, the firſt 1, muſt ſignihe 
I000c00, the ſecond 10000000, the third 10c000000, 
and the whole line 1 0000000c0 p:r:s. And if theſe 
be yet too little, you may proceed farther; buc ler theſe 
luffice. 

Thos'when-any Cub? number 1s given, If you ſet it 
down, and prick it; If che laſt prick ro-thelefr hand 
ſhall fall under the laft figure, the number ſhall be rec- 
koned between the-firſt and ſecond figures of 1, an 
the'firit figure of the Root ſhall b= alwayes either 1 or 
2 I che'laſt prick fail under the lz{t figure but 
one, the number-given muſt be rekoned between the 
fecond and third figures of r, and thefirſt figures of the 
Root ſhail alwayzs-be either 2, 3, 0r:4.———But . 

| | [4 
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the laft prick ſhall fall under the laſt figure but two 
then the number givea muſt be reckoned betwen the 
third figure of 1 , and 10 at the end of the line. 

This being conſidered, tind the number given, whoie 
Cube Root 1s deſired, in the proper Section upon the 
Line or Scale of Cubes, and right againſt it in the Scale 
of Roots, you ſhall have its Cxbe Roor delired. Thus 


349 |=... ( 8499000 | 

849 | The Cube Jg;,50000 Cwill be J204 

849 | Root of EF found to 439 
(5499929222) be about C947 


And the like of any other. 

On the Contrary, a number may be Cabed; for if 
you find the number 1a the line of Roors you ſhall have 
the Cuve thereof right againſt it in the Scale of Cubes, 
giving the true denomination to the Cube, accordin 


as the part of the Line againſt which the Roo: {tandeth 


doth require. HEM 

Thys bave you by thisInſtrumental way of working, 
theſeWings. whic!: it che ordinary courſe are moſt hard 
and intricate, rendred very familiar and eaſie; And al- 
though at all times you do not make ule of them, yet 
they are ready helps to confirm-you in your working 
without the redious way of proving by Reverſe wor- 
king. And here by the way take this 


Advertiſement. 


The forementioned Decimal Scale, and theſe Lines 
of the Square and Cube Roots, as allo Nepairs Bones, 
whoſe uſe followeth,are made in Silver, Braſs or wood, 
by Mr. Walter Hayes at. the Croſs-Daggers in Aoor- 


Fields, who alſo maketh all forts of Mathematical In- 


ſiruments, 


Hh 3 


—_——_— 
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SECTION |. 
Concerning the 


Faprick and InScripTION 


; Of thcle 
RODS. 
N the foregoing Argument 1 told you , That the 
Author and Inyenter of this kind cf loſtament, 
of which 1 intend to ſhew the Uſe, called ic- RAB- 
DOLOGI1A, and the word he thus defines : 
RABDOLOG! A eſt Ars Computanai per Viroglas nu- 


meratrices, That 1s, KABDOLOGI4 is tn8 Art: 
of Counting by Numbering Rods. | 


J, Of the Fabrick of the/e Rods, arcordins to the Inventors 
Deſeriprion of then.. 


TheſecRods may be made cither of Silver, Braſs,Box, 
Ebony, or Tvory, of which laſt ſubſtance I ſuppoſe they 
y-cre at firſt made, for that they are (fcr the moſt part) 
by all that know cr uſe them, called NEPAIRS- 
BONES. 

Burt let the matter of which they are mzde be whit 
it will, their form ( according to this deſcription ) is} 
exactly a ſquare Parallelepipedon, the length being © 


bout three Inches, and the þreacth of them about oy | 
tent 


Inſtrumental Arithmetick. 
h that is 


The breadth of theſe Rods being exactly one tenth 


J parc of chelenzth thereof, when 10 of thele are laid to- 
1 gether they do exactly make a Geometrical ſquzre, 
J and if 20 of them be tabulated or laid together, they 
will make aright-angled Parallelogram, whoſe length 
4 Is double to its breadth. If 3o be tabulated, the Fi- 
7 gure will be ſtil] a Parallelogram, whoſe length will be 
1] three times the breadth, and ſo If 40, four times the 
1 length, & ſic 650. 


The Rods being thus prepared of exact length and 


J breadth , let each of them be divided into 10 equal 


parts, with this P:ovi/ſo, that Nine of the Ten parts 


ſtand in the middle of each Rod, and the other tenth 


part. mult be divided into two parts, half whereof mult 
be ſet at the one end, and the other balf at the other 
end of the ſame Rod. Then from ſide to fide draw 
right Lines from diviſion to diviſion, fo is your Rod 
divided into Squares on every ſide thereof. Laſtly, 


i from corner to corner every of theſe Squares: draw a 
Diagonal Line, and that will divide every Squareinto 
Jtwo Triangles. The Rods being thus prepared and 


lined, firſt into ſquares, and then into Triangles, they 
are then fit to be numbred. | 


The figure 1. at the beginning of the Book ſhews 
the Form of one of theſe Rods lined as it ought 
tO be, 


Hh4 - Sect. 
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Ftenth part of the length. But the length of theſe Rods 
Fare not confined to three Inches, bur let the length be 
JI what it wil), the breadth mult be a tenth part, thereof, 
Fbut that may be accounted a competent brett 

F capable of receiving of two numerical Figures, for there 
J is never upon one Rod required more to be ſet on the 
7 breadth thereof. 


FAC TSTaIzs 
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How theſe Rods are to be Numbred. 


N the two half Squares which are at theends of each 
© Rod on every fide, there are ſet one ſingle Figure, 
on Each ſide of every Rod one, in the diviſion at the 


end thereof, ſo every Rod contz?ining four fides, Ten 


Rods will contain 40 ſides, and ſo conſequently will 
have 4 ſingle Figures at the ends of every of them ;- 
that is, there. will be upon the Ten Rods amongſt 
them, four Figures of each kind, that is, four Ones, 


' 1111, four twos, 2222. fcur threes, 3333. four fours, 


4444. four fives,5555- four ſixes, 6666, feur ſevens, 
7777. four eights, 8388. four, nines, 9999. four Cy- 
phers, 0000. | 


And here it is to be noted, That what Figure ſoever 
It be that ſtandeth. at the cop of the Rod :1one; the 
Figure that ſtandeth alone on the other fide of the 
ſame Rod, maketh that figure vp the number 6. 
As for Example, If 1 ſtand on one fide, $ will 
ſtand on the otherſide, ſo 2 and 7, &c. As in this 
Table, where, 


2! 's 
| 2 7 ; 
3 ſtands alone. 6 Nandeth on 

| 4 at the topofi 5 | the other 

If| 5 any ſide of 4 | fide of the 

| 6 any of the 3 | ſame Rod. 

7 Rods , then; 2 
; « 
'9 o 


This 


pas ws CD yp» mw. 


wo _ 7 wo 


—- 
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This alſo is to be obſerved in the figuring of every 
Rod, that what figure ſoever ſtandeth alone at the 
top or ſupetiour part of the Rod, the figure or figures 
that ſtand in the two Triangles next underneath it, is 
double to the figure which ſtandeth 3t the rop. And 
the figures which ſtand in the next two Triangles be- 
low, that is three times as much as the figure above. 
And that in the fourth place,or Triangles,is four times 
as much as the figute above, &:. rili you come to the 
lowelt Triangles in that Rod, ard then the figure.or 
figures that ſtand in thoſe Triangles are nine times as 
much as the figure which ſtandeth 2t the top of the 
Rod. 

So ifa Rod have 4 5t the top thereof, in the two 
Triangles which are juſt and next under it, hath 8 in 
them, which is Couble to 4: in the next two Triangles 
below there is 12,which is treble to 4zinthe twoTrian- 
ples b:low them is 1 and 6, which rogether make 16, 
which is four times as much as the 4, ar the top ; the 
next Triangles have in them 20, which is five times as 
much; the next 24, which is ſix times as much ; the 
ſixth hath 28, which is ſeven times as much ; the next 
Triangles have in them 32, which is eight times 4;the 
laſt hath 36, which is nine times as much. All which 
is viſible by the Figure 2 at the bheginaing of the Book. 

And is evident enough by this {ittle Table follow- 
ing, which is the Table of Multiplication, commonly 
called Pythagoras his Table. 


1 19 
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Figures at the top of each Rod. 
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$16 TS 19 
10-112 +14 | 16-18 
15 i 18 : 21 | 24.| 27 
.20 ' 24 1 28 | 32 | 36 
25 1-30 1 35 
| 30 +36 | 42 
35 : 47 | 49 


40 i 48 | 56 
45 | 54 1 63 
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Fourth. | 
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Thus have you the Fabrick, Inſcription and number-= 
ing of theſe Rods, according to the Inventors contri. 
vance of them : He makes mention of Ten of them, 
and hath in his Book ſer the figure of the ſaid Ten, of 
one of which Ten I have given you a Scheme at the 


| beginning of the Buok, which is Figure2. | will now 


praceed to give you the deſcription of theſe Rods in 
another more commodious form. 


? 


Secr. II. 
A Defcription of theſe Rods according to their 
beſt and lateſt Contri-vance. 


F He Deſcription which I ſhall here give of theſe 
L Rods, yaries not at all from that before delivered 
ia the matter of which they are made, for theſe may be 
made either in Silver, Braſs, woed, Ivory, &c. Net- 
ther do they differ in their dividing, nor yet in their 
numbering : Oaly, whereas my Lord Nepair maketh 
them ſquare, each Rod to contain four ſides, thele are . 
made flat, conſiſting each Rod bur of two ſides, an 
contain in length about 2 Inches.+; | 
and in hreadch 7 of an Inch. 

41d in thickneſs,+5 of an Inch, 

One ſet of theſe Rods conliſteth of five pieces, and 
therefare hath but ten Faces or ſides, whereas thole of . 
the Lord Nepair's conſiſted of 40 Plaines or ſides. 

Upon one of theſe five pieces ( a Figure whereof is 
at the beginning of the Book, noted with Figure 3 ) 
you have a Cypher at the head of the firſt piece, and 9 


- af the bottom thereof. Upon the ſecond ofthem you 


have 


— 
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ve 1 at the head, and 8 at the bottom : upon the 


third you have 2 at the head, and 7at the bottom, up- 
on the fourth 3 at top, and 6 at bottom ; and upon the 
fifth you have 4 at the top, and 5.at the bottom. 
Every of the two Figures at the top and bottom toge- 
ther makeg9 ;aso0 and g is g, 1 and 8, 2and 7, 3 and 
6, 4 and 5. And here obferve, that the Figures 9 8 
7 6 5, which ſtand at the bottom of the Scheme, ſtand 
with their heels upwards in this manner, 6gL.9<, 
and ſo do all the other figures under them, rill you 
come to the double Line which 1s in the middle ofthe 
Scheme, noted wiih A and B, at which Line, if the 
Scheme were cut into two pieces, and folded or paſted 
on the back-ſide of the other half, ſo that the 9 2t the 
bottom were placed upon the Cypher at the top, and 
ſo 8 upon 1., 7 upon 2, 6upon 3, and 5 upon 4, and 
then the Scheme cut again into five little ſlippets by 
the down-right Lines ;. theſe five ſlippets would” ex- 
attly repreſent one ſet of theſe Rods, for upon one 
fide of one of theſe pieccs, you ſhould have a Cypher 
upon one ſide, and 9 on the other: Upon the next 1 
and 8, upon another 2 and 7,0n anoth:r 3 and 6, and 
onthe other'5 and 4; both the Figures on ether {ide 
making 9, as before was deſcribed, 


T heſe 5 ſlippets do now contain the whole Table 


of Pythazoras b:fore mentioned, but fo few are not of 
ſufficient uſe, neither are the Ten before mentioned of 
the Lord Neparr*s order; for there can be but four 
Figures of one kind, which in all caſes is not fut- 
ficient. 


Therefore, as theſe Rods are made now a days,they 


do commonly make ſix ſets of them, that is, 30 pieces, 
which contain 6o faces, and theſe will be of good uſe, 
and there will ſx1dom be found a want, which in thoſe 
of the Inventors there will ofrcn bz, except you have 


than 


a great quantity, which will be far more cumberſom 


- 
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than theſe here deſcribed, for there is required as much 
Metal or Wood in one of his, as 1n four of theſe, and 
then for his Four {ides we have here Eight. | 


Concerning a Cale for theſe Rods. 


For the orderly keeping and ready finding of theſe 
Rods, I have often ( for my ſelf and others ) had a 
Box made of walnut-tree or Pear-tree, with five par- 
titions in it, each partition to hold five or ſix ſets of 
theſe Rods, or more if more Rods were required. 
Every of theſe partitions being figured on the fide 
thereof next rhe Eye, with ſuch figures as the Rods in 
ſ:ch a partition had figures atthe top,ſo that the par- 
ty that was to uſe them , could take them as readily 
cut of his partition, as a Printer can take his Letters 
out of his reſpective Boxes to make any word. 

In this Box there is alſo convenient Room made for 
one ot1er Rod, double in breadth totheſe here deſcri- 
bed, but of the ſame length and thickneſs; upon the 
one ſide whereof there is a Table or Plate uſeful in the 
Extracting of the Square Rygor, and on the other ſide 
another for the ExtraCfting of the Cube Roor, the Fl- 
gure whereof 1s at the beginning of the Book, noted 
with Square,Cabe : But I ſhall forbear to ſay any thing 
of them , till I come to ſhew you how to Extract the 
Square and Cube Roots by the help of them and the 
Roads. 
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Of a Board with a Frame, upon which to lay your Rods, 


when any Operation is to be wrourht by them , known 
by the nameof a T ABEL LET. 


In the uſing of theſe Rods, care 1s to be bad firſt of 
the orderly laying of them, and then ſecondly, for the 
keeping of them in that poſition till your work be end- 
ed. For the effecting whereof, both neatly and cer- 
tzinly ; there 1s a little Table or frame contrived, con- 
taining in breadth :, of an Inch more than the length 
of the Rods, and in length at pleaſure, but it may well 
be about one and a half the length of the breadth. 
 ITrovght to be made of a thin peice of Pear or wal- 
nut-tree, or of ſuch matter as your Box or Caſe is 
made of, and it msy very commodioutly be contrived 
to be put into the Box as ever | had them mace to do, 
for that I found it convenient to carry looſe, 
| Upon the Superficics of this board, cloſe to one of 
the edges thereof, muſt be glewed or otherwiſe faſten- 
ed with Pins, a ſrall piece cf the ſeme matter, and al- 
foof the ſame length, breadth, and thickneſs of one of 
your Rods, which muſt be Civided into 9 <qual parts, 
and Lines drawn croſs the picce, ſo will there bz g 
Squares, in which you muſt Grave or Stamp the nine 
Digits, beginning with 1 et the top, and fo deſcending 
by 2.3 4 to 9 at the bottom thereof: And it were ne- 

ceſ[ary that theſe Figures (as allo thoſe which zre at the 
head of every of your Rods ) were Graven or Stamped 
of fomething a bigger Figure than the other figures of 
our Rods are. | 
\:2 Under theend of this ledge beginning at theFigures, 
and ſo continving the whole length of the Board,muſt 
another ledge of the fame matter and thickneſs , be 
glewed, or pinned, and then 1s your 7 abellet finiſhed, 
A Figure whereof you bave at the beginning of ol 
Book, 
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Book, noted with Fzzure 4, it is called a Tabeller, for 
chat, when the Rods are laid thereon, for any Operati- 
on to bs wrought by them, we uſually fay,the Rods 
are Tabellated. 

Being thus prepared with Rods and Tabellet, you 
are ready for the work intended by them, and for 
which chiefly they were invented. 

Thus much for the Fabrick, Inſcription, and N umber- 


ing of theſe Rods ; let us now come to ſhew the Uſes 
of t3em. 


. 


I 


— —h— 


SE cr, IV. 
To what Uſe theſe Rods generally ſerve, 


He. chief Uſes which theſe ſmall Rods ſerve un- 
to, are all manner of Multiplications and Diviſi- 

ons, as alſo of the Extraction of both the Roots, either 
S1uare or Cube all which are fo facilly and expediti- 
outly performed, and that by the help of Addition and 
Subſtraction only, that ic 1s inconceivable ; for here is 


0 charpe at all required of the - Memory, and you ſhall 


alluredly take yourQuotient-Figure in Diviſion always 
certain ; neither tou great nor roo little,an inconyeni- 
ence ſo prejudicial, that I leave it to the cenſure of 
ſuch as have found it, to their greatloſs of time, and 


| other vexation which it hath put them to. But cea- 


ling to ſay more of their properties, I will now come 
to ſhew their Uſe, 


SE C-F, 


RR DO TER 


SECT. V. 


the Rods. 


PROP. I. 


Any Number being given, bow to Tabulate or lay down 
the ſame by the Roas. 


Et it be required to Tabulate or lay down this 
| Number 3 496. is 
Firſt, from among your Sets of Rods, ( or out of 
your Caſe ) take four of them, of which let one of 
them have the Figure 3 at the top thereof, and lay it 
ypon your Tabeljer cloſe tothe cdpe thereof, then, 
nr Secondly, Take another Rod from your Caſ-,which 
$4 hath the figure 4 at the top of it, and lay that alſo up- 
| ' en your Tahellert cloſe by the ſide of the other. 

Ut _ Thirdly , Take another Rod which hath the Fi- 
{18 gure 9 at the top of it, and lay that upon your Tabel- 
T8 I:t cloſe by the other two. 

[1] And laſtly, takea fourth Rad, having the figure 6 
jt at the k=zd thereof, and lay that alſo upon your Ta 
\F'4 bellet cloſe by the reſt. 
| Thele four Rods thus taken, and laid upon the Ta- 
beller, you ſhall ſee in the uppermoſt Row ( which 
ſtandeth againſt the Figure 1 on the ſide of your Ta- 
beller ) theſe four Figures, 3 4 9 6, that is 3496,cqual 
to your given Number. Ia the ſecond Row ( againſt 
the hgvre 2 of your Tabellct)you ſhall find the _— 
thereol, 
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thereof, la the third ( againſt the figure 3 ) you ſhall 
find the triple thereof. In the fourth rhe Quadruple 
thereof. In the fifch the Quintuple; and ſo on the 
ninth and laſt, in which you ſhall find the Noncuple 
of the Number given. 


PROP.IE. 


How theſe Rods will appear when Tabulated, and being 
Tabulated, how to read the Multiplication of that 
Number ſo Tabulatea, by any of the Nine Digits. 


The Four Rods being Tabulated according to the 
Precepts delivered in the precedifig Propoſitzon, they 
will appear exaCtly as they are repreſented in Figare 4 
at the begining of the Book, which Figure lively res 
preſents the four Rods lying upon the Tabeler, which 
mind well, for* upon the rrue Tabulating,, and righe 
reading of the Reds fo tabulated, depends the whole 
work. 

The Rods thus Tabulated, and as you f:e them in 
the Figure 4, doto the Eye appear 1nthe form of a 
Glaſs- window , every Pane thereof repreſenting a 
Rhomboyades or Dizmond-form : In the reading of 
the Figutes which are in theſe ſeveral Rhomboyades or 
Diamond-form, obſerve theſe few DireCtions follow= 
ing, which will fully illuſtrate the wole buſineſs inz 
tended, and therefore eſpecially to be minded; 


Note, 


l. That th: F ighres upon the Rods are to be read, bta 


finnins at the right hand and reading towards the left ; 


which is contrary to our common courſe of reading 
and writing, which is fromthe left hand towards the 


Re _— — 


cnt, 
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Il. That in every Rhomboyades or Diamond, there are 
_— One Figure, or Two Figures, but never morethan 
Wo, 


HI. If there be but one Fignre 112 a Rhombus, then that 
Fighre us the Frpure to be fo down alone ( be It either a 


- Figure or a Cypher ) but if there be two Figures ina 


Rhomboyades ( as for the moſt part there is ) then add 
them two Figures together, and ſet down their ſum in one 
Figure, 


IV. But if the ſum of the two Figures in one Rhomboy- 
ades or Diamond do exceed Ten, then you mu$t ſet down 
the overplus above Ten, and kgep One in mind, which One 
you muſt carry to the next Rhomboyaaes. 


V. Wore that the firſt towards your right hand, and the 
laſt towards your left hand are but balf Rhomboyaaes or 
Diamonds, and never have .in them more than one Figure 
only, but all between them are whole ones, and for the moſt 
part have two Figures in them. 


VI. If in either Rhomboyades or half Rhomboyades, you 
find no Figures but Cyphers, you muft net negleth but ſet 
them down as if they were Figures, 


4. Theſe Rules being rightly vaderſtood, all that 
follows will be familiar and eaſie,and theſe I ſhall 
explain by Example following. 

E ample. 


For the illuſt ration of the preceeding Rules,we will 
make uſe of thoſe Rods which were before baile 


therefore have recourſe toFigure 4 at the beginning 0 
the Book, Where this Number 3496 1s tabulatce, * 


IE 
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The Figures at the topof the Four Rods are theſe: 
3:4 9,6. which ſignifie the former given nutaber 3494, 
and this number ſtands againſt the figure 1 on the ſide 
of. the Tabellet. Thea I ſay, that the figures in the 
next row ſtanding againſt thefigyre 2 of the Tabellex 
are double thereunto, which I thus prove, 

Repair tothe Rods as they lie upon the Tabellet, 
and in that row which lieth againſt the figure 2, you 
ſhall find in the firſt half Rhomboyades towards youpg 
right hand ( where by Ryle 1 you muſt begin ) the fl- 
gure 2, wherefore ſer down with your Pen upon Pa- 
per the figure 2. In the next Rhomboyades in rhe 
fame rew you ſhal} find 8 and: 1, which added make 
fet down 9g on the left hand of 2 : Jn the next Rhom- 
bus you ſhall find $ and 1 again, which is 9 alfo, ſet 


| down g on the Jeft hand of the other, and in the laſt 


Rhomboyades you ſhall find only 6, wherefore fet dawn 
60n the left hand of 9, fo hays yoy in all 6992, which 
is double to 3496. FN bo 

Again , the figures in the row which ſtands againſt 
the hgure 3 in the 1 abeller, are triple to 3496; for in 
the firſt halt Rhomboyades towards your right hand, 
you have 8, ſer down 8.— In the next Rhom. you 
have 7 and 1, which is $, fer down 8 again. In 
the next you have 2 and 2, which is g, ſet down 4,— 
Ia the nexc Rhom, you have 9 and 1, which makes 
lo, ſet down © and carry 1, bur ic is the laſt Rhom, 
and becauſe there 1s never another to carry the 1 unto, 
you muſt therefore ſet ic down, ſo have you this nums 
ber 164$$, which is triple co 3496. 

Apain,the figures ſtanding a2gaialt 4 in the Tabellet, 
are Quadruple 19 3496 ,——for in the half Rhom. you 
have 4, ſet it down : in the next6 and 2, which is 
8, ſet thar down : In the next 6 and 3, which js g, 
ſet that down : la the next 2 and.1, which is 3, ſer 
jar down : and ja the laſt balf Rkom, yay haye 15 - 

2 & Which 
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which allo ſet down : ſo have you 13984, which is 
Quadruple to 34.96, 
Alſo, the figures againſt 5 in the Tabellet : the firſt 
Is a Cypher, therefore ppt down © ; the next is 5 and 
3, Which 1s 8, ſet down $; the next is o and 4PKkt 
down 4; the next is 5 and 2, thatis 7, ſet down 7 ; 
and the laſt is 1, therefore {et down 1, ſo have you in 
all 17480, which is Quintuple to 3 4.96. 
Againlt 6 in the Tavellet, you have in the firſt place 
6, ſet itdown ; then in the next 4 and 3, that is 7, 
ſet that down ; in the next 4 and 5, that is 9, ſet g 
down ; in th2 next you have 8 and 2, that 1s 10, ſet 
down © and carry 1 to the next Rhom. where you 
fnd only 1, to which add the 1, which you carried 
from- the Rhom. before, and it makes 2, fet down 2: 
{9 have you 20976, which is ſix times 3496. 
Againſt 7 in the Tabeiler, you have firſt 2, ſet it 
down; then 3 and 4, which is 7, ſet 7 down, in 
the next 8 and 6, which 1s 14,which being 4 above 10, 
ſet down 4, and carry 1 to the next Rhom. where 
you have 2 and 1, which is 3, and 1 which you cer- 
ried makes 4, ſet down 4 ; then in the laſt place you 
have only 2, which fect down, fo bave you in all 24472, 
which is Septupl: to 3496, or {.ven times as much. 
Againſt 8 in tne Tabeller, you have firſt 8 which 
fet aown; then 2 ard 4, which 1s 6, ſet 6 down; 
then 2 and 7, which is 9g, ſ-t 9g down ; then 4 and3, 
which is 7,fet 7 down ; and laſtly 2, ſet that down ; 
fo have you 27958,which is Octuple to 3496, or eight 
times as much. 
_- Laſtly, again 9 in the Tabellet, you have in the 
firſt place 4, ſer that down 4 in. the next you have | 
and 5, which is 6, ſet 6 down ; 1n the next place you 
have 6 and 8, which is 14, ſet down 4, and catzy ! 
to the next Rhom. where you find 7 and:3, that Bs 
10, which with z. which you carried makes [I ſet 
OWN 


tg 
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down 1, and carry 1 to the next Rhom. where you 
find only 2, and the t carried makes 3,therefore ſet 
down 3, and ſo you have 31464 which is Noncuple 
to 3496, or nine times as much as the tabulated num- 
ber. ; 

Thus have I given you Examples, in ſhewing you 
how the Numbers upon the Rods are to beread and 
written down ; and in the delivery of this Example, I 
have made the whole work which 1s to follow, fo plain 
and eaſic, that the meaneſt capacity (Ithink ) if he can 
bur tell his figures, and add any two figures together, 
he may by this here delivered, read or write down any, 
number that can be tabulated; and that you may 
throughly underſtand this Chapter before you proceed 
further, I will give youthe Products of 75009078 mul- 
tiplied by all the nige Digits, which I would have your 
ſelf co tabulate, and ſee if yon find your working by 
your Rods to agree with thoſe which are here written, 
which . numbers if they do, you need not ſcruple at 
the moſt difficult that can be propoſed to you, there- 
fore ſtudy ir, and try ir. 


7009078 


2 { 14018156 

3 21027234 

7009078 4 = 280363 I'2 
being mul- #5 S 35045390 
tiplied by £6T ES 542054468 
7( & )49063546 

Ys 56072624 

£9 63081702 


Tbus have I ſufficiently deſcribed thrſe Rods, and the 


manner of Numbring upon them ;, and now I think it time 


r0 apply them to that uſe for which they were intended, 


I1i3 namely, 
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hamely the more difficult parts of Arithmetick, as Multi 
plitation, Diviſion and Extrattion of Roots : But farſt let 
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me gsve you 
An Admonition concerning Addition and Subſtraftion. 


Whereas it was the difficoit operations of Arichme- 
tick, which by the benefit of theſe Rods, the I nventor 
chiefly aimed at (of which kind he eſteemed Adulripls- 
cation, Diviſion, and Extraftion of the Square and Cube 
Roots) he omitted to ſay any thing concerning Addit:- 
on and SubſtrafFion, as things obvious to every Tyro, he 
therefore omitting them , begins to ſhew the Fuſe of 


uy "  —_ 
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working thereof by the Rods, for which this is 


« _ > ” ae = _— "= > —"——_— dir a 
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his Rods in Multiplication, whoſe Method I ſhall here 


follow. 


FR 20” 


Sect. V I. 
Mailtiplication by the Rods. 


N Multjplyitig by the Rods, you are to confider 
AM ( as in Vulgar Arithmetick ) three Terms, Things, 
or Numbers, viz. 

T1. The Aultiplicand, which js the Number to be 
multiplied. + | 

2. The Multiplier, which is the Number by which 
the Mulriplitand is multplied. 

3. The Predu&#, which is the ſum produced by the 
multiplying of the two former together. 

And here note, that the Produtt doth contain the 
Multiplicand, ſo many times as there be Unites in the 
Auitipler. | 

Thus for the definition of Xdultiplication, now for the 


THE 
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THE RULE. 


Firſt, Set down upon your Paper the eMultiplicand, and 
orderly under it the Multiplier, It matters not greatly 
which of the two given Numbers be made ultiplicand 
or Multiplier,but it is uſual and beſt to make the greac 
eſt Number eFſultiplicard, and the leſſer Mnlciplier. 
Then draw a Line with your Pen under them, and having 
Tabulated your Multiplicand ( or greater Number ) look. 
what Numbers un your Rods ſtand againſt the firſt Figure 
towards your right hand, and that Number which you ſhall 
find upon your Rods ſtanding againſt that firſt Figure found 
in your Tabellet, ſet down under your Line which you for- 
merly drew under your Multiplicand and Multiplier : And 
having ſo done with the firſt Figure of your eAMultipler, do 
ſo with the ret, ſetting them down one under another, re- 
moving every Figure one place more towards the left hand, 
then that which went before it, as is done in common 1ul- 
tiplication, and as you ſee in the following Example. 

Example. 1. Let it be required to multiply 3496, by 
489. AsSif it were required to know how much 489 
times 3496 would amount unto, 

Firſt, Szt down your given Numbers 3496, and 
489, one under another, and draw your Line under 
them, as here you Tee done. 

Secondly, 3496 your Multiplicand being Tabula- 
3496 Multiplicand, | ted, and 9 bring the firlt Fi- 

4389 Multiplier, | gure to the right hand in 
—— your Multiplier , look upon - 


| —— ——— ——_—— ——— 


31464 your Rods, what tum there 
27968 ſtands againſt 9 in the ſide of 
13984 | your Tabellet, and you ſhall 
—_— find (as by the Rules in the 


1709544 Product, {| ſecond Prop. of the Fifth 
Sec. 4 Chap. you were directed ) 
liz 31464, 
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31464, which is the Progudt of 3456 multiplied by c, 
wherefore {ct down this Number 31464 under your 
Line, as you fee in the Example. | 

Thirdly, Lock what ſum upon the Rods ſtands + 


-gainſt 8, which is tae {.cond Figure of your Multipli- 


er, and you ſhall ficd 27968 ; ſer rhis Number under 
the former , moving it one place forward towards the 
teft hand. 

Fonrthly, Look what ſum upon the Rods ſtands 
2painſt 4,which 15 the third Fignre in your Multiplier, 
and you ſhall find 13994, which ſet down under the 
other, one place more to the left hand. | 

Laſtly, Under theſe three ſums draw aLine,and add 
the three ſums together, and thev wake 1709544, 
which is the Prout of- 3496 multiplied by 489 and 
this 1709544 the Product, contains 3496 the Multi- 
plicand, 489 times. | 


Pratliſe well this firſh Example, and compare 't with the 
Rods as tbey are Tabulated in Fionre 4. at the beginning of 
the Book, as alſo with the Rules in the Fiſth Chapter, and 
you may perform «ty Aaltiplication. Homever I will 
give you one or two more Examples, and ſome cther 
ways of Multiplicaticn 

Exawple 2. Ler it be required to multiply the ſame ſum 
3496, by 261. 


3496 | Set the Numbzrs down as here is done, then 
26x | look upon the Rods for rhe Product of 3649 
— by 1, and you ſhall find it ro he the fame, 

' 3496 | wherefore ſet down3496 under the Line— 


20976 | then look upon the Rodsfor the Product of 
6992 © | 3496 bys, and ycu ſhall find it to be 2c906, 
—  — | whichſet down under the other Number,one 


912456 | place more towards the lefr hand. ———A- 
: gain, Ipok in the Rods for the Produtt - 
a adriana 3496 
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3496 multiplied by 2, and you ſhall find it to be 6992, 
which ſet down under the other two. | 

Laſtly, Draw a Line under them, and add the three 
Numbers together in order as they ſtand, 21d the ſum 
of them will be 912456, which is the P: oduct of 3496 
multiplied by 261. 

Example 3. Lt it be required to multiply the ſame 
Number 3496 by 520. 


Set down your Numbers as here you ſee done— 
34.96 Then becauſe the firſt Figure of yourM11- 
>.>" $26 | tiplier towards your right hand is aCypher, 
— — | wholly omit it, and multiply 3496 by 52 

692 | only,ſfo ſhall you find the Product of 3496 
17480 by 2, to be 6992, which ſet down : Alſs 
— | the Product by 5 will be 17480, which 
1817920 | ſet down under the other, one place fur- 
ther ; Then draw a Live and add 
theſe two ſums together, and they make 181792, to 
the which if you add a Cypher for the Cypher which 
you omitted in your multiplier , the ſum will be 
1817920, which 1s the Product of 3496 by- 520. 

Example 4. Let :t be required to multiply the ſame 


3496 by 7003 


Set down your numbers as before, and as you ſee 
here done ; Then having Tabulated 3496, 

3496 ſee what the. Product thereofis upon the 
7003 Rods, being multiplied by 3 the firſt Figure 
——. in your Multiplicr, and you ſhall find it 
10488 to be 10488, which ſet down under the 
24472 * + Line——Then the two next places of 
your Multiplier being Cyphers, make two 
24482488 pricks under the former Number, one un- 
der 8, the other under 4, as you ſee in 

the, Txample ; or inſtead of 2 pricks you may make 
wo 
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two Cyphers, ——Then look in the Rods for the Pro- 
duct of 3496 by 7, and you ſhall find it to be 24472 , 
which ſet down under the other ſum, beginning your 
number at the fourth place, or beyond the two Pricks 
or Cyphers. Laſtly, draw a Line and add theſe two 
ſums together, and their ſum is 24482488, which is 
the Product of 3496 multiplied by 7003. 

Ts have you four Examples in eHultiplication,in 
which are included all the Varieties that may at any 
time happen in that Rule, viz. Two where the Mul- 
tiplier conſiſted all of Figures, as in the firſt and ſecond 
Examples they did. — Another where the latter place of 
the Multiplier conſiſted of a Cypher -—— And this laſt 
Example where Cyphers were intermixed among the 
Figures. 


And thus much for this kind of Multiplication, but | 


before I leave, I will ſhew you 


Another Form of 


MULTIPLICATION. 


Whereas in the foregoing Form of Multiplication, 
which is the beſt and moſt uſual, (only I inſert this 
following for variety.) You began (your Rods bein 
Tabulated )Jwich that Figure of yourMultiplier whic| 
ſtands next your tight hand, but there is no neceſlity 
for that, for you may begin with chat Figure which 
ſtandeth next to your left hand, and by ſo doing, and 
placing your. ſeveral Products one place more to the 
right hand, as you did before, place them to the lefc 
hand, thoſe Products added together in the Form they 
then ſtand, ſhall produce a Product equal to the former, 
Example, For our Example we will take the firlt 
Example before-going at the beginning of this Sectt- 

| on, 
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on, where it was required to Multiply 3496 by 489. 
Set the numbers down as before in that firſt Example, 
and as you ſee here done. | 

Then 3496 being Tabulated, look up- 3496 
on your Rods, for the Produc thereof 489 
multiplied by 4, ( which is the firſt Fi- 
gure of your Multiplier towards your left 13984 
hand ) and you ſhall find the Product 257968 


| thereof to be 13984, which ſet down. — $1464 


Secondly, look the Product of 3496 by 8 —— —— 
( your ſecond Figure ) and you ſhall find 1709544. 
it to be 27968, which muſt not be ſet 

down as in the other firſt Example but as you ſee it in 
this, 8 the firſt Figure thereof mult be ſer one place for- 
wards towards the right hand, as in the other it was 


| ſer a place backward towards the left. — Laſtly, ſeek 


in your Rods for the Product of 3496 by 9g your laſt 
Figure, and you ſhall find it to be 31464, which fer 
under the other two Numbers, yet one place more to 
the right hand. —So a Line being drawn under, and 
theſe three Numbers added together produce 1709544 
equal to that in the firſt Example - And that you may 
the better ſee the difference of the work, I haye ſet 
them one by the other. 


As in the firſt | As in this 
Example. Example, 
3496 3496 
489 489 
31464 13984 
27968 | 27968 
12984 | 31464 
1709544 | 1709544 


One 


Tra. 
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One Example more in Multiplicatioo, which ſhall 
be for Adyertiſement and direction, I will give, and 
ſo conclude Multiplication. 

I faidin the general Rule for working of Adqultipl;- 
cation (at the beginning of this S:Rion Jthat it mat- 
tered not which of your Numbers were made the Myl- 
tiplicand, or which the Multiplier, of which I will here 
glve you a Preſident where the leſſer Number ſhall be F 
Tabulated, and the greater Number onely ſer down ; 
and I will work it here according to this laſt way of 
Multiplication , and the Example ſhall be as follow- 
eth. 

Example, Let zt be required to multiply 868437 by 
3496, andlet 3496 (the leſſer Number ) be Tabu- 
lated. 

Let the Numbers be ſet as you here ſee, then 3496 
being Tabulated, begin with the ficſt Figure towards 

the left hand of your Multipli- 

3466 er, which here is 8, and upon 
868437 your Rods ſind the Produtt of 
yoo 3496 maltiplied by 8, which is 


27968 27968, ſet ghat down under 
20976 the Line— then find the Pro- 
27968 duct of 3496 by 6, the ſecond 

I 3984 Figure of your Multiplier, and 
10488 you ſhall find that to be 20976, 
24472 ſer this number under the for- 
—— - mer, one place more towards 
3036055752 the right hand Again the 


third Figure of your Product 

is, 8 whoſe Product is 27968, as before, ſer that under 
the other, {tj]1 one place more to the right hand. ——In 
+ this manner do with the other Figures of the Multi- 
plier, as 4 the next Figure, whoſe Produtt is 13984, 
which alſq ſet.down a place, forward. So alſo the 
Produtt of 3 which is 10483, which ſet _ 
| | aſtly, 
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laſtly, of 7, which is 24472. All theſe Produtts 
being ſet down in the order as you ſee them intheMar- 
gent, if you add them together, the ſum of them will 
be 303605575 2, which is the Product of 3496 multi- 
plied by 868437, the leſſer number being Tabulated. 


Other wayes of Multiplication I could have added, bat 
theſe I eſteem ſufficsent. ; 


e——_— ws 


SECT, VII. 
D1vi1s10n by the Rods. 


S in Multiplication, ſo in Diviſion there are three 
A. Numbers, Terms, or things required, 25z. 
'1. TheDzvidend, or number to be divided. 

2. The D:viſor,or Number by which the Dividend 
Is divided, and 

3. Tne Quotient,which is the Number iſſuing from 
the Dividend's being divided by theDiviſor ; And this 
Quotient doth always conſiſt of ſo many Vnzres as the 
Diviſor is times contained in the Dzvidend. 

Thus much for theDefinition of Diviſion ,, now let us 
come to the Prattice of it by the Rods, to perform which 
this Is 


THE RULE. 


T abulate the Diviſor, ( which is alwayes the leſſer Num- 
ber of the two given ) and ſet down the Dividend, and ſet 


the Diviſor on the left hand, and draw a crooked Line on 
the right hapd for your Quotient, as in common Arithme- 


rick, 


139 | 
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rick. Then look upon your Tabulated Rods ( always ) for 
the Number leſs than the Number in the firſt figures of 
your Dividend, and what figure ſtands againſt that Num- 


ber on the edge of your Tabellet muſt be the Figure you muſt 
put in your Quotiem, and that I umber you muſt alway: 
ſubſtraft from the Figures of your Dividend,and to the re- 
mainder add another Figure, fo proceeding from Figure to 
Figure till your Diviſion be wholly ended. 


Example, Let it be required 10 divide 1709544, by Þ 


3496. Having Tabulated 3496, fer down your Di- 
videad, your Diviſor on the Jeft hand thereof, and a 
crooked Line for che Quotient on the right hand there- 
of, as by the Rule preceeding yoy were directed, and ay 
you ſee done in the Example zdjoyning. 

And becauſe at your firſt ſetting down of your Di. 
viſor 3496, it would reach ( 1f it were ſet under your 
Dividend 17095 14) as faras the Figure 5, therefore 
vnder the figure 5 make a prick, to intimate how far you 
are gort on in your work, and under this prick draw 
a Line quite undcr your Dividend ; then is your ſom 
_ dts for wor, and will appear as here joy 
Ice; ; | 


3196 ) 1709544 ( 


——mmn——— —_— — 


Aſ——_—__ 


Your Sum thus prepared, ask, how often can you 
have 3496 in 17095, look in your Tabplated Rods for 
17095, Whici you cannot there find, bur the neareſ 
number thereunto amongſt the Rods, which is leſs tnaa 
17095 ( for you muſt always take a leſs number ) is 
13984, which number ſtands againſt the figure 4 in 
the Tabeller, wherefore ſet 4 in your. Quotient, and 
13984 under the Line, . and ſubſtract 13984 from 
17095, and there will remain 3111, ſo:js the firſt pare 

ts 0 
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of your Diviſion ended, and your work will ſtand 
thus. 


- 3HI 
3496 )) 1709544 ( 4 


RE SR 


13984 


Then make another Prick under 4, the next Figure 
of your Dividend, ſo will the remaining number be 
1114z—— Then look among your Rods for the num- 
for 31114(or the neareſt leſs than it ) and the neareſt 
leſs you ſhall find to be 27968, which ſtands againſt $ 
in your Tabeller; put $ in your Quotient, and ſet 27- 
968 nnder 31114, and ſubſtra 27968 from 31114, 
ſo will there remain 3146, which ſet over head, ſo is 
the ſecond part of your Diviſion ended, and your work 
will appear thus, 


3146 
3LIl 


3496 )) 1709544 ( 48 


— -—— _M__—O—— 


13984, 
27968 


Laſtly, Make another Prick under the next Figure 
of your Dividend, which is 4 alſo, making the remain- 
Ing number to be 31464, ſeek among your Tabulated 
Rods for this number ( or the neareſt leſs) but look- 
ing yoy ſhall find the very number, againſt which 
ſtands on your Tabellet the Figure ;ſet 9 in the Quos 
tient, and the number 31464 nd the Line, and 
ſubſtract it from 3 1464 the remainder — - A- 

ve 
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bove the Line, and nothing remains, and being there 


Is never another Figure in your Dividend, your Divi. 
ſion is ended, and your work will ſtand thus, and 3496 


|  - Ijscontainedin 1709544, 489 Limes. 


COOOO 
3146 
| 3111 
| Diviſor, ) 1799544 Quotient 
| 3496 © © 0#F 489 


— 


13954 
27968 


31464 


Another Example, and by another way of Diviſion. 
Let it be required to divide 9124.56 by 3496, ſet down 


your Quotient, and alſo make a Prick under the fourth 
Figure of your Dividend, and draw a Line under your 


will ſtand thus; 
3496 ) 912456 ( 


Ce ON 


Then your Diviſor 3496 being Tabulated , look x 
mongſt your Rods for the neareſt number to 9124 
which is lefs, and you ſhall find it to be 6992, againt 
Which, ſtands on your Tabellet the Fignce 2, fer 2 
the Quotient, and this Number under the Line, and 
ſubſtraCt it from 9124, and there will cemain 3132, t0 
which number add the next Figure of your Dividend, 
Namely 5, and it makes 21325, under which oy 

dra 


MIL Da TI RE A SEN FO EIT "OR Ee TION < Rok 
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your Dividend and Diviſor, draw a crooked Line for 


Dividend, fo is your Sum prepared to be divided, and 


nur 
att 
1 0! 
34s 
OU 
lhe 


(im 


re 
I 
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draw a Line, then wil your Sum ſtand thus, 
3496 ) 912456 'S VL 
6992 
21325 


— 


a 
- 


Then among you Rods'ſeek the neareſt number to 


| 21325 and you ſhall find 20976 to be the neareſt num- 


wh 


for Þ 


qi 
)uC 


nd 


fumes, 


ber leſs, againſt which, in your Tabellet ſtands 6, ſet 6 

ia the Quotient, and 20976 under the Line, ſubſtratt- 
ing it from 2 1325, which when you have done, there . 
will remain 349, to 349 add the next Figure in your 
Dividend, which.,is.. 6, your laſt Figure, and it makes 
3496, under which:draw a Line, and: your work will 
ſtand gs here you ſce. | FS . 

3496 ) 912456 (26 

6992 
21325, 


n=” m—_ 


a - 


20976 
3490 


_— — 


- This done, look amongſt your Rods for the neareſt 
number to 3496, and you ſhall find the exact number 
at the top of the Rods, againſt which ſtands the Figure 
1 0n the Tabellet, ſet 1 in the Quotient,and ſubſtrac} 
3496 from 3496, the remainder is nothing, and ſo is 
7 Diviſion ended, the work ſtanding thus,and 3996 
he Diyiſor is contained in 91 2450. the $265 


#43 |} 
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3496 ) OW (361 [ 


244 


x 
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K2 
by 
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= third Examp ple re: <p nrog wrought , the laſt and beſt way 

of Diviſion. rx will only fet it down ready wrought, 
Ning t the practice of i it to your (elf. 
Let it be required to divide 73020506 by 3496. 


3456) 73020506 ( 20886325 


( 

6992 | 

- 31005 ( 

Ss - —— þ 
27968 
30370 

| rd tare | | th 

.,p_ W Fu! 


20976 ” | Mal 
3050 - ; 
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20886 "$3572 which ſhews 


that 2496 the Diviſor is contained in 95020506 tlie 

Dividend, 20886 times, and 3050 remaining. 
This Example well prattiſed, together with them beforts 

going, are ſufficient inſtrultion for any Student whatever, 

and he that can perform theſe, need not deſpair of the mo 

enkr tht can be propoſed. And ſo I conclude with 
ivifton; | 


”. , On Sal 
—— 


i 


Srcr. IX. 
Of the Extraftion of ROOTS. 


he ExtraCtion of Roots, which is the difficulteſt 

| part of Multiplication and Diviſion, is expediti- 
ouſly andcertainly performed by the Rods, for the eaſie 
and expedite performance of which, there are two 

| Rods on purpoſe, one for the Square, the other for tlie 
Cube Root, of which I will ſpeak 3 firſt, Of their Fas 
brick-: ſecondly, of thit Uſe. | 


Of the Fabrick,ofehe Rods for Extralting of Roots; 


Of the ſame matter, and of the ſame length atid 
thickneſs: of your other Rods, let there be made anos 
ther Rod; but three times the breadth of the former, 
the Inſcription on the one fide ſerving to extract the 
$quate, and that on the other fide: for the Cube Rooty 
each of which are divided into three Rows or GColumess 
That which ſerveth = Wh Square Root, _— 
\K 4 


ent 
vl 
| 
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the top or uppermoſt Square between the Diagonal 
thereof, theſe figures 0-1, in the ſecond o-4, in the 


third 0-9, in the fourth 1-6, in the fifth 2-5, in the 


{1xth 3-6, in the ſeventh 4-9, in the eighth 6-4, and in 
the ninth or lJowermoſt 8-1,which are the Square Num- 
bers belonging to the nine Digits. 

In theſecond Column of the ſame Rod, in the firſt 
Square 1s inſcribed 2, in the ſecond 4, in the third 6, in 
the fourth 8, in the fifth 10, in the ſixth 12, in the ſe- 
venth 14,1n the eighth 16, and in the ninth 18. | 

_ Inthe laſt or third Column, there are the nine Digits 
orderly deſcending , namely, 1,2,3,4,5,6,7,8,9. This 
Rod thus made, 1s fitted for the Square Root. 

That which ſerveth for the Cube Roor, hath in the 
top or uppermoſt Square of the firſt Column towards 
the lefc hand, between the Diagonal' thereof,theſe Fi- 
gures, O-©1, in the ſecond 0-08, in the third 0-27, in 
the fourth 0-64, in the fifth 1-25, in the fixth 2-16, 
in the ſeventh 3-43, in the eighth 5-12, and in' the 
ninth 7-29. which are Cube numbers orderly deſcend- 
ing. The ſecond Column of this Rod contains theſe 
Square Numbers, 1, 4,9, 16, 25, 36, 49, 64, 81, Or- 
derly deſcendirg, The third and laſt Column of 
this Rod hath in ic the nine Digits, 1,2,3,4,5,697,8,9 
orderly deſcending allo. | 

This Rod thus prepared and inſcribed, 1s fit for ex- 
tracting of the Square and Cube Roots, a'Figure of el- 


ther ſide whereoi you have at the begianing of the Þ 


Book': That which ferverh for the Square Root ha 

ving the word Square written by the fide, that for the 

Cube Root, bath Cube written by the fide. 

: . Thus having given you the Fabrick and Inſcription 

o theſe Rods, 1 will now ſhew you their Uſe ; And 
"ny ie | Ip 


"-SECK 
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—— 


SE cr. IX. 
The Extrattion of the Square Root. 


| extact the Square Root of any number , you 
s | muſt firſt prepare it, that is , ſet down the num- 
| beron a paper, then under the firſt & loweſt figure next 
the right hand, make a point with your pen, and under 
e Þ thethird figure make another, under the fifth another 
s © point, and ſo forth, under every ſecond figure of the 
i- ® number make a point , always leaving between excl! 
n © point one figure unpointed, according to the ordinary 
5, ® Rule by the pen ; this being done, you ſhall ſee how 
16 Þ many figures will be in the Root for ſo many points 
3. © 2s you have, ſo many figures ſhall you bring into the 
k | quotient for the Square Root, of the number given ;z 
r- | next draw a quotient-line, as in Diviſion, and your 
of Þ® number is ready prepared for Operation , and will 
9, | ſtandas in the Example following , where the number 
givenis 119025 , and the Root ſquare thereof is re- 
x- © quired, this number being ſet, and pointed as afore is 
- | ſhewed, you may perceive that the Root thereof will 
-he | be of three figures, becauſe there be three | 
ha- Þ points under the number given, the two 119025 ( 
he Þ figures belonging to the higheſt point Ex 
next the lefc hand are 1 1. the two figures | 
ion | belonging tothe ſecond point are go, & the two figares 
\ndÞl belonging to the third point are 25. and the figures 
' Þ for the Root anſwerable to thoſe ſeveral points, are rg 
be found by the Rods, as followeth. 
Take the Frame, the Rods, and Lamina, and lay 
: + + 683 | them 
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- them before you ; and firſt place the Lamina in the 
Frame next to the left hand ledge, with that fide up. 
wards, whereupon are the inſcriptions belonging to 
the Square Root, and marked at the top with the Let- 
ter S, then conſider what is the greateſt ſquare num- 
ber in 11. the figures belonging to the firſt point ; the 
Lamina preſently ſheweth you that the greateſt Square 


number in 11 is 9, and his Rootis 3, for 3 times 3 is 9; | 


therefore put 3 in the quotient for the firſt figure of the 
Root, then ſet 9 under the 11 and ſubſtraCt it there. 
from, and there will remain 2, this 2 ſetover 1 1, and 
cancel the 11 as you uſe to do in 

Diviſion, and ſo you have gained 2 

the firſt figure of the Root, and 119025 (3 

The work will ſtand as in this Ex- *& + * 

ample, 9 


_ Having the firſt figure of the Root; to get the 
Tecond, and ſo all the reſt in order, yon muſt proceed 
In this manner ; duple the Root found , whicn qduple 
place or Tabulate upon theRods between the Laminz 
and the ledge of the Frame; As in this example, the 
Cuple of 3, the Root found is 6, therefore place a Rod 
that hath in his top or upper Square 6, between the 
ledge and the Lamina; Then look upon your number 
given, what figures,or number It is that belongeth un- 
co the ſecond poiat, which you ſhall ſee will he 290 
in this our Example ; Then turn your eye to the Lz- 
mina and Rod now” Tabulated, and ſearch thereupon 
what number will ( being leſs yet ) come neareſt unto 
290, the number out of which the ſecond figure of 
the Root is to be found, And there you may foon- ſee 
it is the number .256., which of any number upon the 
Rods, leſs than 290 cometh neareſt thereunto, for the 
next greater number' upon the Rods, above 256, is 


325, which is greater than 290, and therefore "oy 
| | c 


withal, againſt which, an the ledge and Lamina, ig 
this figure 4, this 4 muſt you put 12 the quotient for 
the ſecond figure of the Root, _ | 
and then ſubſtra&t 256'out of that 234 

290, and there will reſt 34, this 119025(34 

34 ſet over the 290 in its due oo 

place, and cancel the 290, and #9 


| the work will ſtand as in the Ex- 256 


ample. If you pleaſe, you may 


write your numbers to be ſubſtracted;, under the num- 


ber out cf which SubſtraCtion is to be made, as I have 
done here in this Example , for inſtruction ſake , or 
you may omit that if you pleaſe being you have them 
before you upon the Rods. 


And now for the third figure of the Root, look up- 


on the number given, and there you ſhall ſee that the 


Remainder 34, with the two figures 25 ſtill uncancel- 
led, belonging to the third point, being all joyned to- 
gether, make 3425, out of which the third figure of 
the Root is to be extracted ; To find out what this 
third figure ſhall be, duple the Root found already, 
which is thus done very readily ; Take forth a Rod 
that on his top Square hath 8 the duple of 4 , the fi. 
gure laſt found , and this Rod put into the Frame be- 
tween the Lamina and the Rod that is already Tabu- 
lated ; This being done, you have no more to do, but 
to look over the Rods and Lamina fer ſuch a number 
3s will come neareſt unto the number 3425 , that be- 
longeth to the third point, and is leſs than it, and the 
heure that you ſee againſt chat number ſo found, put 


Kk4 
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be taken out of it ; but 256 is the only number to work 


i 
- 
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in the quotient for the third figure + 

of the Root; Thus looking upon 234 | 
the Rods you ſhall at the firſt ſight 119025 (345 
finde the very number it ſelf 3425 of ns 
that belongeth to the third peint; - 9 

in the fifch line of Squares, againſt 256 

the figure 5, therefore put 5 in the, 3425 
quotient for the third figure of the 


Ay 


Root, andif you ſubſtract 3425, the number now found 


from 3425, that number belonging to the third point, 
there will be noremainder, fo is the work done, and 
the number given, 1 19025 is a perfe&t Square number, 
and the ſquare Rovt thereof is 345, which was the 
Thing required to be found. 

Now 1f you multiply this 345 by it ſelf, it produceth 
I19025, the firſt given number, which proveth the 
work to be truly -wrought ; for note this evermore , 
That for proof of the Extracting the ſquare, Root, you 
muſt multiply the Root found, by itſelf; { tothe pro- 
duct adding the remain, if any bz ) and the total will 
prodnce the firſt number given, if the work be truly 


wrought, otherwiſe not. 


For a ſecond Example, let there be given this num- 
ber 117716237694, and the Root thereof required : 
Now to perform the work, firſt write down the num - 
ber, and then prepare it with points and a quotient- 
line, as you were inſtructed before in the former Ex- 
ample : This being done, the 
number will appear as here 221 
you fſce ih this Exmple; 1177196237094. (54 
—_— . = 7 
longing to the higheſt point, 9 
the greatiſt ſquare number is 256 
9,whoſz Root 3s 3, and 2 re- 
maineth to be {xt over head; Now for the ſecond fi- 


gure of the Root, Tabulate the Cuple of yy 
| oun 


Ot 
d 
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found, and that is no more to. do, but to place a; Rod, 
chat hath 6,the duple of 3, the Root found, in bis top 
ſquare, between the Lamina and the Ledge, and on 
the left hand of the Lamina, the ſaid Lamina, being 
Tabulated with that face upward,that is,for the ſquare 
Root; then ſeeing that the number belonging to the 
ſecond point, out of which the ſecond figure is to be 
extraCted, is in this Example 277, therefore ſearch up- 
on your Tabulated Rod and Lamina for ſuch a num- 
ber, as will come neareſt to that 277, which you ſhall 
quickly find to be 256, and right againſt, it, onthe 
right hand Column of the Lamina is the figure 4, 
thereof put 4 in the quotient for the ſecond figure of 
the Root, and ſubſtract 256 from 227 and ſet the re. 
mainder 21 oyer the head of it, and alſo cancel the 
227,and ſo have you done with your ſecond point. 
And now for the third figure of the Roor, obſerve 

that the 21 remaining with the other 16, the two fig 
gures uncancelled belonging to the third point, being 
joyned together, make 2116, out of which the ſame 
chird figure is to be extracted; ro perform which work, 
take a Rod that carrieth in his upper ſquare the figure 
8, the duple of 4, the figure laſt found, and put that 
Rod into the Frame between theLamina and the other 
Rod before Tabulated, 

then look for the num- 22167 

ber upon thoſe two 117716237694 (3430 
Rods, and Lamina, that . © 6 $5 


will neareſt take away 9 
2116, the number be- 256 
longing to. that. third 1049 


point, and at firſt ſight 
you ſhall find that the next number leſſer than 21 16 is 
20 49, and his figure for the quotient, 3, therefore put 
4+ © q 3 25 P 
3 In the quotienc, for the third figure of the Root 
and ſvbſtract 2049, from his reſpective number 2116, 
and, 


CC. 
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done , and the 2116 being cancelled, you have done 
with the third point, and third figure, and are to pro- 
ceed to the fourth. 

Where firſt you ſce that the 67 laſt remaining, with 
the 23, make 6723, the figures belonging to the-fourth 
point, whereout you muſt ExſtraCt the fourth figure of 
the Root. Therefore go on as before, taking ſuch a 
Rod, as in its top Square hath 6, the duple of 3 , the 
fgure laſt found, and Tabulate it between the Lamina 
and the other Rods, and then ſeek what number there 
can be found, that will be leſs than 6723, but at the 
very firſt ſigitt you ſhall ſee no number upon the Rod 
{o ſmall as that 6723, for the yery firſt number againſt 
I, 1s 6861, which is | 
greater than 6723, 
and therefore can- 
Not be taken our of 
It, fo that here you 
can put no figurein 9 


5 
221674895 
I17716237694 ( 34309 


the quotient; but 256 
muſt ſupply the 2049 
place withaCypher, 617481 


therefore put ao in 

the quotient four the fourth figure of the Root, all the 
reſt of the number ſtanding as it did. Now to the 
next-point, which is the fifch, you have this numbec 
belonging 672376 whereout the fifth figure of the 
Root is to be tound, Now here, inregard your laſt 
figure of the Root found is a o, you malt ever 1n ſuch 
a caſe ( in ſtead of putting a Rod, that hath the duple 
of the tigure found in his top ſquare, ) you muſt take 
ſuch-a Rod. as-upon one of his faces carricth only Cy- 
-phers, and Tabulate ic between the Lamina and the 
other Rods already Tabulated ; . This being done, 


that 


and there remaineth 67 to ſet over head, this being 


queſt jon the Rods, what number you muſt take from | 
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that number 672376, or what number it is there, that 
being leſs than '672376 yet cometh neareſt unco it ; 
and alſo what the figure ſhall be that you muſt pur in 
the quotient for the reſpective figure of the Root; The 
Rods will ſuddenly refolve you, that their greateſt 
number leſs than 672376 is 617481, and its reſpeCtive 
figure for the Root is 9, therefore put 9 inthe quoti- 
ent for the fifth figure of the Root, then if you will 
write 617481 under 672376, and make ſubſtrattion, 
your reinainder will be 54895, which joyned to the 
94, the two laſt figures of the number given, make 
5489594, for the number out 'of which the ſixth and 
laſt figure is to be found. 

To find this fixth figure, you muſt Tabulate upon 
the Rods the duple of the figure laſt found between the 
Lamina, and the 
Rods already ta- 5 
bulated;but here, 22167489590 
becauſe the du- 117716237694 (343098477;:5r 
eos Þ 16, 5: 
conſiſting of wo 0&9 
figures, therefore 256 


this 18 cannot be 2049 
Tabulated upon 6174891 
one Rod, as be- 5489504 


fore we did ulz 

to do, when the duple was contained of but one fi- 
gure, now in this cafe, (and fo of all the like ( Firſt, 
Tabulate a Rod bearing 8 in its rop ſquare, berween 
the Rods formerly Tabulated and 'the Lamina, and 
next to the Lamina, then'for the unite '1, being the 
higheſt figure of the 18, you muſt Tabulate that upon 
the laſt and loweſt Rod, formerly Tabulated, which is 
done' by encreaſing the figure in its top ſquare, one 
unite more than it was before ; ſo here the laſt Rog 


| before Tabulated, carrying only o; either turn it, or 


elſe 
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elſe take it away, and place ſuch a face of that Rod, 
or of fome other, that hath in his upper ſquare the unite 
x in room and ſtead of that face, with Cyphers, ſo is 
your namber 18 the duple of g Tabulated , this done, 
look over the Rods , for a number that will come 
neareſt unto 5489594, 1n the Eighth line is this num- 
ber 5489504, and its reſpective figure for the Root.$: 
this $ put into the quotient, and Subſtration being 
made as is uſed to be done, there will remain go, and 
fo is your whole work ended, and the Square Root 
of 117716237694 is 343098,if you multiply this Root 
by it {clf,, and to that product add the go that remain- 
eth, you ſhall produce again the firſt number given; 
ryhich argueth that the work is truly wrought. 


But now when any thing remaineth, the ExtraCtion 


being ended, as here it doth, make a Frattion of that 
remainder as yon do in Diviſion, in this manner ; Set 
the number ſo remaining after this Extraction is ended, 
overa line for Numerator, and for the Denominator, 
fet the duple of the whole Root found, with age added 
thereunto, as here in this example go remaineth z this 


90 put over a line for the Naumerztor of the fraction, ' 


then donble 343098 the Root, and it 1s$ 6861 96, to 
which add one unite, and then it will be 686 1 97, this 
f-r down under the line for Denominator to the fra- 
tion, and then the true Root ſquare of the number 
given will he 3430983zz335 and will ſtand as in the 
Example. This 1s the vuipar, and ordinary way to 
make a fraction of the remainder. 

But thebeſt and molt certain way to attainunto the 
true value of the ſraCtion remaining, and that too by 
the Rods, very eaſte and ſpeedy, is to add two, four, or 
fix Cyphers to the remainder and continue the work 
of Extraction, and then your fraction will be in primes, 
ſeconds, thirds,&c. that. 1s in 10 parts, io0 parts, and 
' 2000 pasts, in the ſame manner as in Divilion ; for 
note, 


note, that for every two Cyphers that be added or ad- 
joyned to the number given, you ſhall have one fra- 
tional figure in the quotient , which will repreſent 
the fraction in Decimal parts of an unite, we will add 
6 Cyphers to the remainder in this our laſt Fxample, 
and it will then be gooooo00, and then we will con- 
tinue the work, therefore Tabulate 16, the duple of 8, 
the figure laſt found ; which tod@, put a Rod that 
carrieth 6, the loweſt figure of 16 next the Lamina, 
between it & the Rods afore Tabulated, & then inſtead 
of that Rod laſt in place next the Lamina, put another 
Rod that hathin his upper ſquare one unite more than 
that, as here, change the Rod from 8tog, and the 
Rods are Tabulated, and you are now to look ont a 
number that will neareſt take away 9ooo, the number 
belonging to the firſt fraction-point, but the Rods give 
you none ſo ſmall,therefore put a o in the quotient for 
the firſt figure of the fraction, and becauſe there is no 
more to do about this firſt figure, you are next to Ta- 
bulatea Rod with Cyphers next the Lamina, and then 
ſee fora number that will come neareſt unto gooeco, 
the number belonging to the ſecond point of the fra- 
tion, but yet, you ſhall have none upon the Rods fo 
ſmal, therefore put another o 1n the quotient for the 
ſecond fraction figure : again, Tabulate a Rod with o 
next the Lamina, and you ſhall yet again find no num- 
ber on the Rods ſo ſmall as gooooooo, the number be- 
longing to the third point, therefore put a third Cy- 
pher-in. the quotient for the third figure thereof. Thus 
have you_done with your three points of Cyphers, 
which you firſt added , but becauſe you are reſolved to 
get at leaſt one fraction-Figure, therefore add two Cy- 
phers more.to the remainder, making it 9000000000, 


and alſo Tabulate a Rod with o next to the Laminaz 
and then ſee if you can find a number little enough 


ppon the Rods. And now here at laſt you ſhall find, 
one 
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one ſignificative figure in the quotient of your Fracti- 
on,for the number now belonging to the fourth FraQti- 
on point is 9000000000, conliſting of 10 places of Fi. 
eures, and the number Tabulated is alſo now become 
to be of 10 places, and withal the higeſt figures leſs 
than the higheſt figures of that number which belong- 
eth to that fourth point, therefore ſeek upon the Rods 
for a number leſs than S 
that 9000000000, and 
that you ſhall have in 
the ſecond line upon 
the Rods, and it is 


6861960004, whoſe re- 
ſpective figure for the root is 2; now ſubftraCtion being 


made, there will remain 2138039996, Thus have 
you gotten one figure into the quotient of your frafti- 
on, and that in the fourth place Deſcending, and may 
be thus expreſſed frattion-wiſe 55535, Or thus, ---;2 
Hgnifying 2 parts of 10coo of anUnitez for note, 
Chat ſo many freftional points as you bring into the 
quotient to produce a new Numerator, the Denomi- 
nator is always an Unite, with as many Cyphers ay 
you haye made fractional | 
Higures. This new found 343098 355 
frattion joyned ro the. 
whole parts of the Root 
found, will ſtand as here 
Iinithe Example; Or .clſe 
without a D<nominator, 
.thus, which is all one 
With that-other ; Or elſe 12.3 4 
thus, accurding to Simon 343098. 0.0, 0. 2. 
Stevens, and is thus to be 
read 343098, o primes, © ſeconds, o. thirds, 2 fourths. 
Theſe Examples might be ſufficient to ſhew the excel- 
Knt.uſe.of the Rodsin ExraRting the-ſquare Root w 
af 


2138039996 
$000000D000 (0002 


6861960004 


. 343098 0002 


wo 9# GGtTcy 
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any number ; but yet to fſhew the more variety of 
works, take one Example more ; and if in any thing I 
be thought too tedious, know, that it is out of a delire 
to plainneſs,even of ſuch a plainneſs as is anſwerable to 
that of the Rods. 

Let there be given this number, 97419256 and the 
ſquaze Root thereof required, Write down the num- 
ber, and prepare it with points under each ſecond fi- 


- gure, anda quotient Line, and then proceed as before, 


and firft took upon the Lamina, what is the greateſt 


{quare number there,that can be had out ofg9,the two 


figures belonging to the firſt and higheſt point ; the 
Lamina ſhewerh that it is 81, whoſe Root is 9, put 
this 9 in the quotient for the firſt figure thereof, and 
then ſubſtraCt 81 from 97, and that 97 cancel, the re- 
main is 16 for the ſecond figure, Tabulet 18, the 
Duple of 9, upon two Rods, between the Lamina and 
the Ledge, and then upon thoſe two Rods and Lamina 
ſeek out the number that comes neareſt to 1641, the 
number to the ſecond point belonging, and that you 
ſhall find to be the number 1504, and his reſpeCtive 
figure for the Root 8, which being put into the quo- 
tient, and ſubſtraftion made, according to the ;nffo- 
tions afore-delivered, the number remaining to the 
Third point will be 13592, andto find out his proper 
hgure for the Root, Tabulate 16 the Duple of $ laſt 
found, in this manner, place a Rod that carrieth in his 
top ſquare the figure 6 betwixt the Lamina and the 
former Rods, and increaſe the former lowermoſt Rod 
one unite , by changing it from $ to 9g, hen ſhall 
you ſee the number upon the Rods eft un- 
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to 13792 1s 13769 Rs 
in the ſeventh line, 163723 

and afrer Subſtra- 97419256 (987033455 
Ffion made, there GON 

will reſt 23, making B81 | 
the number for the 1504 

leaſt point to be 2- 13769 

356,now to find the | 

reſpective figure of that fourth point, Tabulate 1 4;the 
duple of 7 as before you were inſtructed, and then 
you ſhall jee at the very firſt, that no number upon the 
Rods is ſo ſmall as that 2356, the number. belonging 


to the laſt point, therefore put © into'the quotient for 
.the laſt figure of the Root, and ſo have you ended the 


work, for the whole past of the Root ſought. for , 
which in this Example appeareth to be 9870, and the 
Remainder, 23556. But now to make a Fraction of 
this Remainder, as you were before ſhewed, ſet the 
ſame 2356-over a linc, at the end of thewhole part of 
the Root found 9870, and then fduple the Root found, 
and to rhat : duple.add. one unite, and the total will be 


39741, which- {ct under the line for Denominator, and 


then the whole work is finiſhed, and. the . true Root 
foundanſwering. the demand is 9870 43355, and ſtand- 
Eth asin the example it appeareth. os M2 
Bur if you' defice to be yet more exact, and would 
have: tie. truzſt value and eſtimate of your freftion 
then turn it into a Decimal, and proceed as before; 
firſt 24d ro the :remainder ſo many. times two-Cyphers 
as you delice to haye. figures for your Numerator of 
your neWraction, thay is to ſay, two Cyphers if you 
would have but only one figure, four Cyphers for two 
figures, ſix for three figures, and ſo forth, for as many 
as you would have, and until you think your fraction 
is fmall enough : In this Example we add to the re- 


"$painder three points of Cyphers, that is, fix Cyphers, 


becaule 


becauſe we would have three Decimal figures ig out 
fration-Root ; then Tabulate the duple of that figur e 
of the Root laſt found; but becauſe that is a o which 
doth neither increaſe nor diminiſh, therefore Tabulate 
ao next the Lamina, betweeh it and.the other Rods þ 
next ſee upon the Rods what number there will come 
neareſt to 235600, the number that now belongeth ro 
the higheſt point of the fraction-points, and that is only . 
the very firſt, viz. 197401, that will do it ,therefore 
put 1 15 the quori2nt, for the ficſt fraftion-figure, and 
then-make SubſtraCtion , and there will remain for the 
ſecond fraftion-point 3819900. 

To find the ſecond fraftion-figure, Tabulate 2, the 
duple of x, and ſeek the number that cometh neareſt 
to that remainder 3819900, and thar is again only the 
firſt, therefore put 1 in the quotient; ahd make Sub- 
ſtrCtion , and then to your thicd point will belong 
184587900, and to find its reſpeCtive figure for the 
Root, Tabulate 2, the duple of 1, laſt found; and in- 
quire what number upon the Rods with come neareſt 
tO that 184587900, and that you ſhall find in the 
ninth line of ſquares to be 177662061, therefore put 
þ in thequotient, and when Subſtraction Is made, you 
will have remaining 6925839, thus have you thtee h- 
gures In the quo- 
tient , which are 1 
enough to give 600 _ 
the fractions va- 1849238 . 
lue in any ordi- 381585867 | 
nary queſtion; if 235699793951 
you pleaſe to con- 97419256.00G0co000 ( 1193 
tinue the work RT "rw On 


the fourth figure 197491 —_ 


will be 3, and 1994021 

now is your fra- 1517662061 

(tion rutned into -  $12207]49 
$a Decimal frafti- L1 
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or, whoſe Numeratox is 1 193, .and this Denominator 
10000, and being ſet fraction-ways, will ſtand thus 
+5522» Or it may very well be exprefled without the 
Denominator, only witha line, or point of diſtin&ion, 
thus, 9870, 11393, and ſo the yalue of this fraction is 
1193 parts of 10000. Or according.to Simon Stevens, 
1 prime, 1 ſecond, 9 thirds, fourths, and more briefly 
may be thus expreſſed 1 *, 1*,9 7,3, or thus, 1, 
x'7 g''*,237'", If you will, you may continue 
the Extraction unto 9 or ten degrees, but 3 or 4 for 
ordinary works is enough. If you multiply thisRoot 
found 9870. 1193 by it ſelf, the Product will be 97- 
419254. 99623249 , from whence, by a point or line 
cut off $ places of figures, according to the rules of 
Multiplication in Decimal Arithmetick, and the num- 
ber remaining towards the left hand, will want ( the 
fraction conſidered, ) buta very little more than one 
unite of the number firit given , but if you take the 
pains bat to continue the work to-one place lower, 
it will not want an unite, and fo the lower you work 
the fraction, the nezrer ſtill you come to the exact 
truth, fo 
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SECT. | 
The Extra#tion of the Cube Root by the Rods, 


Q Extract the Cube Root of zny number, you, 

L are firſt to write. down- the. number glveny 
whoſe Root is required, and make a. point - un- 
der the lowelt figure next-to the right hand, and ano- 
ther point under the fourth figure , and fo under «cye+ 
xy third figure , omitting between every cw pots, 
two figures unxointed, and then fo many 1011115 25.508 
hays 
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have under your number, ſo many figures ſhall you 
have in your Root; next draw a quotient-line; as in 
the Extraction of the Square-Root , this being done; 
the number 1s prepared for Extraction ; then to gg to 
the work ; firſt, ſeek what is the greateſt Cube nums 
ber in the numb:r ſtanding above, or belonging to the 
higheſt point next the. lefc hand , which the Laming 
will ſhew vpon his lefc ſide of that face for the Cubs 
Root, and in the Colutnan , upon the right fide of the 
ſame face is the Root thereof, and when either by 
your memory or Lamina, you have found the greateſt 


Cube Root in that number belonging to that firſk 


point, then ( asin ExtraCtion of the ſquare Root 
ſubſiraQt the greateſt Cube number , to that firſt point 
belonging, or that i the num ber, to the faid fir point 
belonging, can be found from the faid number, &c. 
then cancell it, and ſet the remainder over head there- 
of, as before in the Extraction of the ſquare Root z 
and put the reſpeftive Digit number found in the 
quotient, for the firſt figure of the Root : Now to find 
the ſecond figure of the Root, ( and fo all the reft, how 
many ſo ever they be ) you-muſt always Triple ths 
Root found, and that Triple thultiply again-by the 
Root found , and that laſt produCt Tabulate upon the 
Rods on the left hand of the Lamina , as before in the 
Extraction of the ſquare Root , you did the duple of 
the root found, then look upon thoſe Tabulated Rods 
and Lamina together, what number you can find up- 
on them will come neareſt to the number belonging. 
to the number next following, and leſs than it, which 
number is the Diviſor, and the figure on the right hand. 


of the Lamina is the-figure for the Root anſwerdble: 


to that point, and that figure put in the Quotient for 
the reſpective figure of the Root , belonging and an# 
ſwerable to that point ; but note always that you taks 


the Diviſor ſo often, wa x ofrener; but thaf you thay 
| - oY 
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yet alfo take another number from the number belong- 
Tg to that point, which other number is ſquare of the 
Digit new found, multiplied into the former Triple, 
the product add to the Divifor, with this proviſo , 
that you place this new produdt one place higher to- 
_ wards the left hand than is the Diviſor, that is to ſay, 
{{t the loweſt place of that new product under the ſe- 
cond place of the Divifor, the total of this Addition 
Subſtract from the number belonging to the point in 
action, cancelling the ſaid number, and the remain ſet 
over head thereof , as you uſe todo in Divifion and 
ExtraCtion of the ſquare Rcor ; and ſo proceed to the 
nexr point, if you have any more : But to make all 
plain, we will illuſtrate this by variety of Examples in 
all the kinds and differences of works. 


Firſt, let 1 10592 be a number given, and the Cu- 


bick Root thereot required; this Cubick Root is thus 
found, firſt prepare your number, that is to ſay, write 
ir down, and make a point under 2, the loweſt - figure 
rhereof next the right hand, and one other point under 
'©, the fourth figure thereof, leaving two figures be- 
tween unpointed, then draw the quotient-line, and 
Then the number will ſtand ready prepared as in the 
example, with cwo points, whereby it appeareth that 
the Root will confift of two figures, which are to be 
found out according to the former direftions; and 
firſt obſerve that 1 ro is the number belonging ro the 
firſt point, and upon the 

Lamina you may alſo 46 | 

obferve that the great= 11c592 (4 

ct Cube number in that En 
110 is 64, and his Cube ' 64 
Root 4, therefore put 4 

ia rhe quotient, for the firſt figure of the Root , and 


- 


- thea'Subfttat 64 from 110, and there will remain 46, 


this 45 fet over the 110, and cancell 110,'and mn 
EE woOI 
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work of the firſt point is done, and here you may now 
obſerve, that the 46 remaining, with the other figures 
592, make 46592, which is the number belonging to 
the ſecond point, and where out the ſecond figures to 
be found. I [= 
\To obtain this ſecond figure, proceed in this man- 
ner, triple 4, ho Root found, and it is 12, and that 
triple multiply by the Root found 4, and the preduft 
is 48, this Product 48 Tabulate npon the Rods on the 
left hard of che Lamina, between ic and the Ledge, 
then view over theſe Rods and Lamina thus Tabula- 
ted , what number there will come neareſt unto 46592 
the number belonging to the ſecond point, and be leſs 
than it, you ſhall ſee the number that comerh neareſt 
ro it, 1s that in the ninth line, 43929, and his reſpe- 


Ctive figure for the Root is 9; now ſquare this 9, and 


it is $1, this 81 multiply. by the former Triple 12;and 
It yieldeth 972,this 972 add unto 43929, the number 


- found on ti:e Rods ( bing ſet in Addition, one place 


higher than is ordinary, 2s was hefore ſhewed Yap.” 
the coral will be 53949, which if you compare wa 
45592, the number belonging to the point in ation, 
you (hall ſee it is too great to be taken outof it : 
whereby it appeareth thac you muſt not. take 'g- for 
your Roor, for by your general tule you muſt-nor take 
the Diviſour no ofcner, but that you.may tak: alſo the 
Product made by the ſquare of that new Digit num- 
ber mulciplied inro the firſt triple, out of that number 
belonging to that ſecond polar, therefore take-a lefs 
numb-r upon the Rods, as the number 383912 inthe 
eighth line, which will ſurely ſerve the turn, where- 
fore put 8 in the quotient for the ſecond figure of the 
Root ſought for, now write ( if you will ) this nuim- 
ber 38212, juſt under 46592, the number belonging 
to the faid ſecond poiat z then according to the Rule, 
Square this Digit $ new found, and it giveth 64, rhis 
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64 multiply by the former | 

triple 12 produceth 768, 4.6 

write down under the for- 110592 (48 
mer- number 38912 , ſet- IN; 
jng the loweſt figure 8 64 

of this new product di- 38912 
rectly under 1 , the ſecond 768 
figure of 38912, and its 

ſecond figure 6 under the 46592 


third figure 9, and ſo of 

the other in Order, then add theſe two numbers to- 
gether, and the total will be 46592, which is <qual to 
that number above, therefore if Subſtraftion be mzde, 
ghere will nothing remain, and ſo the work is ended, 
whereby you may conclude that 110592, the number 
-given, Is a right Cubick nymber , and that 48 is the 


ube Root thereof, which was the thing required ta. 


be found. 


-Now if you would at any time proye your work, 


"rthether you have wrought: truly or not; multiply 
-\G& © Root found Cubelickly, and add the remainder, 
when any is, to that product, and jf the total be the 
firſt number given, then the work is truly wrought, 
prelſe not, as here in this Example - if you multiply 
the Root found 48 by 458, it is 2304, and this 2304, 
multiply again by 48, produceth 1 10592, the number 
firſt given, and therefore conclude that the work is tru- 
1y wrought. ao 
For a ſecond Example, we will take this number, 


—_ Ft 4-H. 
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- proviſal, one place higher towards: the lefc. hand, 
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what the greateſt Cube .number' in 41 is, which ap» 
peareth on the Lamina to be 27, and its Root 3, there- 
fore put 3 in the quotient for the firſt 6gure of the Root, 
and then ſubſtract 27 from 41 , and ſer the remainder 
14 Over head, and the work of the firſt figure is ended, 
and the number that belongeth to the ſecond point is 
14063, out gens the ſecond figure is to be found, 
behold the Example : to get this ſecond figure ,' triple 
3, the Root found, makes 9, 
this triple 9 multiply by 3, 14. 
the Root found giveth 27, 41063625 (3 
this product 27 tabulate upon ET ON 
the left hand of the Lamina. 27 


and then the number that will 


come neareſt unto that 14063 belonging to the ſecond 
point now in action, remembring the former Cauti- 
on, that it be taken no oftner, ' bug that withal there 
may be taken from thence alſo the produt&t, produced 
by multiplying the ſquare of the reſpective figure into 
the former triple , as here the diviſor may be had'five 
times, bur by reaſon of that other number, that muſt al- 
ſo be taken from thence, cannot betaken alſo, therefore 
it can be had but only 4 times, wherefore put 4.in the 
quotient for the ſecond figure of the Root, and ſet the 
number 10864 found in that fourth rank of ſquares 
under the number 14063, the number belonging to 
the ſecond point, then multiply 16 the ſquare of 4 the 
digit now found by 9, the product is' r 44, this 144 ſet 
under the former10864, but according to the former 
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as ſet its lower figure 4 under 1 
6, the ſecand figure of that 10- 14759 
864, the 'next 4 unde 8, and 41063625 ( 34 
the'uppermoſt being 1 under o, -* * + 
as you ſce it ſtand in the ex- 27 
ample , then add theſe two —-— 
numbers together , and they 10864 
make 12304, this take from 144 
14063 Jeaveth 1759, thus is the — 


work of the ſecond point atan 12304 
end ; behoid the Example, | 
Now tor the third figure of the Root, you are firſt | 
to obſerve, that the numher beloning to the third || | 
and laſt point is 1759625, from whence the third and || \ 
Iaſt figure of the Root is to be extracted, which hgure | 
ta find out, triple the Root found 34, & it is 102, & that || { 
multiply again by 34, the Root tound yieldeth 3468, 
this product 3468 is the diviſor, and this Tabulate up- | ! 
on the Rods as before, and joyn the Lamina cloſe to || Cl 
them, then ſeek 'upon thoſe 'Rods and Lamina what | v 
number will come neareſt unto that 1759625, the || Þ 
number bejonging to the third pojar now 1n action , || 2 
(C remenbring the: former Cau- - IP 
tion, bur here is noneed of that x n 
13 the work of this point, ) you 14759 K 
jall find the number ter the 41063625 ( 345 I 
purpoſe, to be the number 1- + + ©. = ty 
734125 ſtanding in the fifchline 27 PN 
and its reſpeCtive figure forthe 10864 W 
Root 5, therefore put 5 in the 144. th 
quotiekt for the third figure-of ——— th 
the Root, now tranſcribe the 12304. m 
number 1734125, from off the ——— | bs 
Rods into tt.e paper, juſt under 1734125 le: 
the 1759625, then 0 find the :"2FJ$O... W] 
other number to be hereunto —— —— Pc 
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added ; ſquare 5 the figure laſt found, and it makes 25, 
this ſquare 25 multiply by the former triple 102, and 
the product is 2550 , this ſet under the other 
number 1734125, according to the former proviſo, as 
you ſee it ſtand in the Example, and add theſe two 
numbers together, and their total will be 1759625, 
and is equal to that above, helonging to that third 
point, ſo that if ſubſtra@tion ſhould be made, there 
would nothing remain. which declareth the number 
given to be a perfect Cubick number, and the Cubick 
Root thereof to be 345 which was the thing required 
ro be done; if you will multiply this Root 345 Cubick- 
ly, it produceth the number firſt given 41063625, 
which proveth the work to be truly wrought, the like 
is to be obſerved in all other works of this nature what- 
ſoever. _—” | Ss 

For a third Example, we will take at an adven- 
ture this great number 859271650667, and ſeek the 
Cube Root thereof. This number being. prepared 
wich points, and a quotient-line; ſheweth by his four. 
points, that his Cube Root will conſiſt of four figures, 
and by the former directions, the firſt figure will ap- 
pear to be 9, for the greateſt Cube number in 8yg, the 
number belonging to the firſt point, is 729, which ta- 
ken from that 859, leaveth = . 
139, Which with the 271 be- r 
tween that 130 and the next 13c896 
point, make 130271, out of .859271650667( 09 
which the ſecond figure.of ROTO Tring Peg 
the Root is to be extracted; 729. 
this ſecond hgure by thefor- 
mer rules, will be found to 121625 
b2 5, after the work of this 675 
ſecond point is ended, there - — 
will be remaining to the third 128375 
point 1896650,and the Root 
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that third point, therefore put a o in the quotient for 


the third figure of the Root, and ſo have you ,done 


with that third point, 

Now to find the fourth Els 5: 

figure 2nſwerable to the 100896 3842 
fourth point, you need 859271650667 ( 9507 
here do no more, but Ta- A 

bulate two o between the 729 

Lamina , and the other ——- 

Rods, without any altering 121625 

of the Rods already Tabu- 975 

lated, and then ſeek the ——— 

fourth figure as before, the 128375 

reaſon is, becauſe o doth 
neither multiply nor divide 1895250343 
but only raiſeth the places 139650 
of figures higher towards — — THOR 
the left hand, for hereif 1896646843 

. you triple 950, the Root 

found, it yieldeth 2850, and this multiplied again by 
950, the ſaid Root found, produceth 2707500, which 
is the ſame with that former tabulated number, faving 
only the two Cyphers, and therefore it is, that when 
thereis a © in the quotient, there needs no more to be 
done, but to Tabulate two Cyphers between the La- 
mina and thoſe Rods before Tabulated, when you 
ſought for that laſt figure , which happeneth to be a 0. 
Now upon thoſe Rods thus Tabulated, ſeek what 
number upon thoſe Rods and Lamina will come near- 
eſt unto that number , which belongeth to the fourth 
point, which is here 1896550667. By viewing the 
Rods , you ſhall find that number in the ſeventh m 
7: | j 


Lee ot 


found is 95, this tripled, and alſo multiplied again by 
the Root, produceth 27075 for the diviſor, this diviſor 
tabulated, there is no number to be- found upon the 
Rods ſo ſmall as 1s 1896650, the number belonging to 
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of ſquares to be the number that will ſerve the turn , 
viz, 1895250343 : andits reſpcttive figure to be put 
into the quotient 7. To this number add 139650, 
the number made by multiplying 49 the ſquare cf *7, 
the Digit now found by 2850,the Triple of the Root 
afore found. and the total is 1896646843. This ſub- 
{tracted from that number to the laſt point belonging, 
leaveth remaining over head 3824. 

Thus have you finiſhed all yeur points, and have 
found the Cube Root of your number given to be 9507. 
And being there is a remainder letc, it appeareth that 
thenumber firſt given is not a perfect Cube number ; 
bur the greateſt Cube number therein is 859271646- 
843, and his Cubick Root Is 5907. The truth of this 
work you may examine by multiplying the Root 
found Cubickly, which if you do, and add the remain- 
der to the produc, you ſhall produce the firſt number 

ven. | 

, Now-for the remainder, to make a fraction thereof 
in ſuch ſort, that it may aptly expreſs the neareſt Cube 
Root, I could ſhew ſeveral ways delivered by ſeyeral 
Authors, how to bring it neareſt to the truth. 
But for a brief and eaſie Rule, and which in my con- 
ceit is the moſt exact, ts, that which that good Artiſt, 
my old acquaintance Mr. Fob: Tap delivereth in his 
Book. of Arithmetick , and which he faithy is the Me- 
thod uſed by Goſſelin upon Tartaglia. And the Rule 
in his own words is this. The Roct in whole numbers 
being extra&ted, ſer the remainder oyer a line for nu- 
merator, and then for the denominator, triple the Root 
found, that triple multiply. again by the Root found , 
and to the product addthe former triple, the total fer 
under the line for denominator. According to this 
Rule, if you triple the Root found 9507, It giveth 28+ 
521 , and that multiplied again by 9507 , m—_— 
EF | -  _.- Toun 
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found 9507, it giveth 28521, and that mutriplicd again 
by 9507, the Root found. produceth 27 1149147, 
to his produ-t add the former triple 71] 
28521, andi1t giveth this toral ſum - 9507:5:535575 
271177668 to be ſet under the line 
fora Denominator to 3824 the remainder ; And fo the 
neareft Cube Root of the number given , is found to 
be, as here it ſtancleth in this Example . This Rule, 
of a brief Rule, is the beſt I know. 

But the moſt abſolute and belt rule to get the Cube 
Root of any number not Cubick, is this : Add to the 
remainder ſo many ſeveral points, or Ternaries of Cy- 
phers, as you deſire to come nearer to the true Root, 
( in the ſame manner as youdid in the extraCtion of 
the ſquare Root ) and then continue on the work for 
extraction, as you do in whole numbers, and the fra- 
tion will be turned into a Decimal fraction, the nu- 
merator whereof will not be the remainder as before 
it was, but other figures new found , and then ſo ma- 
ny as you add Ternaries of Cyphers, and the D2nomi- 
nator will have an Unite, with as many Cyphers, a 
you added Ternaries, or points of- Cyphers to the re- 
mainder ; a ſhort Example will ferve to explain this 
Rule, | 

Let 2112 be a number given, whoſe Cube Root 3s 
required, This number 1 can perceive is no Cubick 
number, therefTre I ſect x down, and. to it add three 
Ternaries of Cyphers, and then prepare it with. a quo- 
tient-line, and points, as:you vſ: ro do, where by the 
points you may ſce that you ſhall have two fizur-s for 
the whole part of the Root, and three that you wouid 
have in the fraftion. Now to go to work. the great: 
eſtCube number in 2 is 1, and 1 is the firſt ſigure of 
the Root, and hy the former Rules, the ſ:cond figure 
of the Roar is found to be 2, ſo thar the whole par: of 


- the Root of thac numb:r given 2112 is 15, and there in 


mainger 


Inſtrumental Arithmetick. 


mainder is 348, whereof 3 fraftion is to be made. 
Thus having done with the whole part, go on now to 
the fraftion, as you uſeto do with whole numbers, 
for indeed it is no other but a whole number. Ex 
Therefore triple 12, the Root found, and it makes 
36, that multiply again by the Root found- 432 , this 
product Tabulate, and joyn the Lamina to the Rods, 
and you ſhall find that you may have this Diviſor 8 
times out of that number 334000, the number belong- 


1 340 

12 315000 
1384 8485138356 
2112.000000000 ( 12.134 


608 
12 
728 


346112 
2304 


369152 
12501 627 
31 86 


12533487 


1975306864 
20528 


| ec: Ao y.-_ 


I975512144 


ing to the firſt fraftion-point , put $ therefore in the 
| quotient 


171 


72 Tiftrumentd dridhmerick. 


uotient for the firſt fraction-figure z when you haye 
finiſhed this work, as you have been before inſtrutted, 
you will find remaining to the next point 14848000, 
whoſe reſpective figure for the Root will be found to 
be 3 ,and to the third point. remaineth 2315513000, 
whoſe reſpeCtive figure for the Root is found to be 4, 
thus have you gained three figures into the quotient, 
for the Numerator of your new fraCtion, whoſe Deno- 
mMinator will be one Unite , with three Cyphers , be- 
cauſe three Ternaries of Cyphers were added, and {o 
the Root found is 12.33% repreſenting 12, and 834 
ſuch parts whereof 1000 make one Unite, or 8* 3? 47, 
That is to ſay , 12 Unites, 8 Primes, 3 Seconds, 4 
Thirds. ” 

If you ſeek a Denominator for this remainder 384 
by that other Rule, you ſhall find the Root to be 12734, 
but this laſt Rule by addition of Cyphers, though nor 


you ſhall find. 
R Thus much of the Extraction of Roots. 


Example 


fo eafie as that other, yet is the moſt exaCt, as by tryal 
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» | Example in the Rule of Three 
- | Dire&. 


; [ F 37 Ells and a half of Linnen Cloth coſt 24. |, 775. 
* | + 94. what ſhall 283 Elts and an half coft ? 


2 

L Firſt, ſet down your 37 Ells, then if you look in 

4 | your Scale for your half EII, you ſhall find it to ſtand 

:, | *gainſt 560 in the Scale of 1000, which 500 may be 

t || called 5 only, for the two Cyphers may be omitted. 

21 | Then ſet down your 24/1. and for your 4 ſet down 
$ decads, which is 6 s. and look in your Scale for the 
Decimal of 1 s. 9 d, which-you ſhall find to be 875 
Laſtly, ſer down your 188 Ells, and for your half Ell 
ſet down 5 as before, ſo will your numbers ſtand 
thus, | 


Ells li Ellis 


If 37.5 coſt 24.3875 what 185.3 
| 133.5 
" 1219475 
731625 
6 I95 1000 
bn SHI a 243875 . 


 4475.10625 
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37.5 (4475-10625 ( 119.3361 
© © 0 © © &@ Or 


- 375 (1196h,6, 8d429.,352 


Your numbers thus taken out of your Scale , and 
placed as here you ſce, if you multiply the ſecond and 
third together, you ſhall-find the product of that mul- 
tiplication to be 4475. 1c62z5, Which divided by the 
firſt number 37. 5, giveth in the quotient 119.3361 , 
which is 119 pounds, 3 decades, or 6 ſhillihgs, and 361, 
which reduced by the Scale, giveth 8 pence, 2 far- 
things, and ſomething more, 
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Pak iri the Rule of Thee 
Reverle. 


F when the price of a F "EPL of W beat is \ li. 5: 4. 
6d. the peny white loaf ſhall weigh 12 ounces 15 
peny weight, I demand what the peny white loaf ſhall 
weigh, when the price of the Quarter of Wheat is 75, 
d? 


' If you place your numbers according to the tenor 
of the Queſtion, they will ſtand as followeth, 


&-: #4 On. pm, Ko 
I—$5—6- 12—16——7—6 


But being taken out of the Scales of Money and 
Troy weight, they will ſtand thus, 


Ig; © OUNces * 
1.275 ———12,8 ———375 
12.8 


10200 .375) 16.3200( 435 . 
2550 © @ 0 : Or 
1275 


IF00 ounces pw , 

——— — 1320 43—10535 
1653200 hind 
I125 

1950 


— 


1875 


75 
Mm 
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Here if you multiply 1.275 , which is the Decimal of 
1 1i, 55.64, by 12.8. which is the Decimal of 12 
ounces 16 peny weight, yon ſhall” find the produ&t 
of that multiplication to be 16.3206, which being di- 
vided by .375 , which is the Decimal of 9 s. 6 @. the 
quotient will be 43.5 , which is the Decimal of 43 
ounces, 10 peny weight 3 grains ; and ſo much ought 
the peny white loaf to weigh, when the quarter bf 
wheat is ſold for 7 5,6 4d. 


Example in the Double Rule 
of T hree. on 


JF 24 yards of ſtuff of three quarters broad coft 4l. 14s. 
I what ſhall 328 27 of x ſame ſtuff coſt beime 5 —_ 
ters broad. | 
If you place your numbers according to the dircti- 
ons of this Rule, they will ſtand thus, 


yards quarters Ui. s. | yards q. 
It 24 of 3 coſt 4 14, what ſhall 328 coſt of 5 
Bur if you take your frattion-numbers out of their 
Tx oper Scales, they will ſta nd thys, 
; yards quarters bi, qards quarters 
24 3 4.7 —328—5 
3 47 
72. 2296 
1312 
15416 
d) 


EEEPID ,_ —_— -——-4 ou 


77 8CO 


Iiftrumental Arithmetick, 


72) 7708.000 ( togogy 


O_o ann_—_——— 


" EE - 
508 li. s, d, 
j —— L107 —-- 1 
$94 
. .400 
| a-”"E 
- 4$0 
360 
s 40 


Firſt, multiply the two firſt nunibers, as 24 and 3 
together, they make 72 for Diviſor, then multiply 4,7, 
which is the Decimal 41. 14s. by 328, and the 
Product is 15416, which again multiplied by x, the 
laſt cumber giveth 77080 ; unto this Product, (that 
ir | there may be a competent number of figures in the quo- 

tient, ) I add two Cyphers, making it 7708000, which 

I divide by 72, and the quotint is 109.055, which is 

107 1. 15s. I d. and ſo much is 328 yards of ſtuſi 
worth, being 5 quarters broad, | 


M m 2 Example 
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Example in Barter. 

Wo Merchants havins two ſeveral Commodities , 

are willing to Barter, or Exchange the one with the 
other. The one hath Indigo, which he will ſell at 4s. the 
pound for ready meny ,, but in Barter he will have 4.5. 
9 d. the pound, the other Merchant hath Kerſces, which 
for re ady mony he will ſell for 3 5. 6 d. the yard. Now 
the queſtion 3s , at what price he muſt rate his Kerſtes in 
Barter to equalize the 9 d. advanced upon the pound of 
Indigo ? | 


The tenor of the Queſtion is this. 
WE 4s. in Barter require 9d. what ſhall 3S. 6d. rt 
_ | Sa 
' Your numbers/placed will ſtand thus, 


s, d. s, a. 
4 OOO Is 


: But being taken out of your Scale, they will ſtan 
thus, | 


Tt 
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dr 


Inſtrumental Arithmetick. 


Decades d. A 
2 Seo TY 
1.75 | 


| Rm o i WNT: — nn» ro cn 


I875 -: \ 
2625 


375 


—— — 


2 ) .656|25 (.328 


De 


65 
4 


Sram otter can 


16 


Say then by the Rule of Three Direct, If 2 Decades 
or 45. in Barter require .375, which is the Decimal 
of 9 d. what ſhall 1 75 require ? which is the Decimal 
of 35. 6.4. | n 


Firſt, multiply .375 by 1.75, the product 1.65625, 
but being it is a fraction, I cur off the two laſt figures, 
becaufe we require only three figures in the quotient , 
which divided by 2, giveth in the quotient .328, 
which is the Decimal of 74.. 3 q. this 7 4. 3 q. added 
co this 3 5. 6 d. maketh 4ſhiltings 1 peny 3 farthings, 
and ſo much ought he to rate his Kerſies at by the yard 
in Barter, to ſave himſelf harmleſs. 


/ 
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Example in Fellowſhip. 


tec Perſons A, B and C. bought 4000 Sheep 
which coſt 483 li. 6 s. $d. of which money A. 
paid 203 li. B. paid 165 li. 6 s. 8 d. and Cpaid 114 1. 
IIS | 


Firſt, ſay by the'Rule of Three Direct. 


ate If 483 ts. 6 of) 8 d. buy $200 ſheep, how many 
5g ſhall 2e3 /. (which is A's ſhare) buy ? Anſwer 
I 00, | 


2. Say, If 483 i. 6 5. 6 d. buy 4000 ſheep, how 
-Anany ſheep ſhall 165 i. 15 5.8 d.( which is B's ſhare ) 
buy? Anſwer 1372. 


3. Say again , if 48 3 li. 65, $4, buy 4000 ſheep, 
how many ſheep ſhall 114 H. 11 s.( which is C's ſhare ) 
buy ? A:ſwer 918. | 


Your numbers being taken out of:your Scale , pro- 


ceed as followeth. 
Firſt for A. 
ſheep. Hl, 
If 483-3333 buy 4000, what 103 
| | 4906 
' 812000 


493s 


483.3333 ) 8120000000 ( 1680 


eee emer ee. ll 


4333333 
32866670 


| pr ena —_ FEI 
ITY 


28999998 
- 38666720 


; — wy 


38666664. 
OO0000560 


Secondly for B. 


ls. ſheep 4 
483.3333—— 4000 165.7833 
4000 


66313330C0 


483.3333 )6531332000 ( 1372 


P 
——— 


Ca th a oa, ES — 


4333333 

17979990 
14499999 
34800010 


& — — 


33833331 
- 9666790 


_ 


| 9666666 * 
124 
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"01 "Fs for C. 
L. ſheep li. 
$93-3353 "000 T14-55 
4000 
458200.00 


483.3333) 4582000000 ( 948 


S——_ 


43499997 
23200030 
19333332 

38666980 
38666664 
316 


The apr of Work. 3 


For A. multiply 203.4. C which is Fs ſhare) by 
4200 ( which is the number of ſheep bought) and the 
produtt is 812000, which number ſhoald be divided 
by 483.3333 bur being ir is greater than 81200, [I 
therefore add four C;piers thcrerto, that I may have 
four figures in the quorient, and it niaxcs $ 120000000, 
which divided by 463.3333, giveth in the quotient 
1680. and ſo many ſhcep belcnz to A. 

2. Fo: B, rukiply 165.7833 ( wich 1s the Dect- 
mal ct Z's ſh:re ) by 4oco, ( the number of ſheep 
bu ht ) and 1t produceih 6631332900 , which divi- 
ded by 4833333, giveth is the quoticar 1372, and fo 
Manythe. p belong to B, 
1 | bs | 3. For 


x o 
- fan} oa” ors Go 
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3. For C. multiply 114.55, ( which is the Decimal 
of C's ſhare ( by 4000, (the number ſheep bought ) 
it produceth 45820000 , which number ſhould be di- 
vided by 48343333» but being It IS NOT large enough 
to give figures enough in the quotient, I therefore add 
two Cyphers, makeing It 455200 0000, which divided 
by 483.3333, giveth in the quotient 948, and ſo many 
ſheep ought C. to have. 

Now for proof, if you add the num- A | 1680 
ber of ſheep that. 4, B and C. ſhould | 1372 
ſeveraliy have, you ſhall find them in all C{ 948 
ro make 400, which demonſtrates the - | --—— 
Workro be ue. EEE: | 4008 
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Examples in Loſs and Gain. 


F one Yard of Stuff coſt 6 s. 8d. and I ſell the ſame 
again for 8s. 6d. what ſhall I gain in laying out 
100 li. wpon ſuch a Commodity? 


Tzke the difference between the price that your 
Commodity coſt, and the price for which you ſel] it , 
chat is ; in-this Example, the difference between 6 5. 
84. and 85. 6 4. which is1 5s. 104. then fay by the 
Rule*of Three Direct, OG 


If -6s. 84. gain 15, 10d. what, will 100 6. gain? 


| If you place your numbers according to the Rule 
of Three Dire&, as they are here given , they will 
ttand thus, | 


6:58 d. 
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Þ Ty 2 6 b. 


"But Leing taken out of your Scale and placed, they 
will ſtand as followeth. 


LA F; I 
$3333 ——.425 —100 
I00 


+3333 )42500]oo (127.5 


Your numbers being placed, multiply 4425 , whis 

the Decimal of 1 «+ 4 by 100 ki! and the Prody 
15 42300, to which 1 add two Cyphers ( that I may 
have 2 competent number of figures in the quotient) 
and it makes 4250000, which divided by .3333, the 
decimal of 6 s. 3 4.giveth in the quotient 127.5, 
which is127 /5. 5 Livers or 10 5. ſo there is 17 5. 105. 
gained in laying out of 100 h;, 


re Aa” mw mww..cc. ws. ., aw 


- A will here prove this queſtion by the converſe . 
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If by one yard of Stuff which is ſold for $ s. 6 d. there 


was gained 27 li. 10 5$. in laying out of 100 li. I demand 
what the ſaid ſtuff coſt a yard at the firſt band ? 


Add 1004, and 271. 10 s, together, and they make 
127 &. 10's, Then ſay by the Rute of Three Direc, 


If 127 6. 165. give 1001. what ſhall $ 5s. 6 4. give? 


Take your numbers out of your Scale, aad place 
them as here you ſce. 


bt. " s. 
If 129.5 give 100, what .425 
127.5) 42500] 0(3333 


= : 
4250 
$325 
42509 


Here if you multiply 425, which is the Decimal of 
8 5. 6 d:by 106, you ſhall have 42500, to which if 
you add a Cypher, you make it 42500.0, this :nuntber 
being divided by 127, 5, which is the Decimal of 
127 6. 105. giveth in the quotient 3333, andif you 
had added more Cyphers to theDividend, you ſhoulfl 
have had more threes in the quotient, and no otherki- 
gures, bur theſe four threes are eno gh, and are a De- 
cimal fra&tion repreſenting 6 5. 8 4, and ſo muck did 
the yard of Stuff coſt at the ficlt hand. 
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Examples in Loſs and Gain up- 
on Time, wrought by the 


Double Rule of Three. 


F one Ell of Lockeram coſt me 2.$. 8d. ready mony, 
and I ſell the ſame again for 2.S. 10d. the ER, to be 
aid at the expiration of three months ; I demand 
what I ſhall gain in 12 months, laying out 100 li. upon 
that Commodity? | 


This and ſuch like queſtions, although they may be 
wrought by the Rule of Three Direct, at two Opera- 
tions, yet they are beſt performed by. the Double Rule 
of Three compounded of five-numbers, wherefore the 
queſtion may be thus ſtated, 


If 2 5s. $4. in three months, gain 2 d. what ſhall 
100 /z, gain 1n 11 months? 


If JOU take your yumbers out of your Scale, and 
place them according as was directed in the firſt part 
of this:B2ok, you ſhall find rhem to ſtand thus , 


If 


”s "7 
« * «3 »” 


—_y mvWFIknwy * = 


cy << Y CYL 
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= 710. d. L, 2710N. 
If 1.333 in 3 gain 93, what ſhall 1 OO gain in 12 
3 l OO 
3.999 8300 : 
I2 
16600 
8300 


3.999 ) 99600 ( 25 fere 


_ --- 


7998 

19620 

19995 
373 


Your numbers being placed according to the tenor 
of the queſtion, if you multiply'1.333, which is the 
Decimal of 2 s. 84. by 3 months, the product will be 
3.999, which muſt be your Diviſor, then multiply. 83, 
which is the Decimal of 2 4d. bv. 1ocl:i. ard it makes 
.8300, thar again multiplied by 12 months, giveth for 
the product-996oo for your Dividend , wherefore if 
you divide 99600. by 3999, it will give you in the 
quotient 25;almoſt, which is 25 4. for the D-cimal 
fraction remaining 1s ſo ſmall, that it wanterh not near 
a farthing of'251i. and therefore we call it 25 /s. and 
ſo it is exactly, as you may try, if you reduce all the 
numbers to their leaſt denominations, and work as is 


| before tavght in Yulgar Arithmetick, 


"I will prove this queſtion by the converſe. , 
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If one Ell of Lockeram coft me 2. 8. 8 d. ready mony, 
for what price ſhall I ſell the ſame again to be paid Fae 
end of three months, So that I may gain 25 li. in 100li. 
for 12 months ? 


Say by the Rule of Three Dire& 


If 100 li. in 12 months gain 25 li. whar ſhall 28.8 d. 
gain in 3 months ? 


If you take your numbers out of your Scale , and 
place them according to the Double Rule of Three, 
they will ſtand as followeth, 


b. --.. of; li. s, 707. 
100—I2——25——1.333——3 . 
12 25 
200 6665 
100 2666 
I200 33325 
3 | 
tn ( 
120d )99975 (83 
9600 T 
3975 ; 

3600 


Your numbers being thus placed, if you multiply 
roo L;, by 12 months, you ſhall find the product co. 
be 1200, Which is your Diviſor, Then multiply 25 5. 

4 | TEE by 


 Inftrumental Arithmetick, 
by 1.333, which is the Decimal of 2 s. 8 4. and the 
product thereof will be 33325, which multiply again by 
3, & the product will be 99975 for your Dividend, this 
99975 divided by 1200, giveth in the quotient .$3, 
which is the Decimall of 2:4. which 2 4. added to 2 s. 
$4. the price which the Ell of Lockeram coſt, giveth 
2 5. 10 d. and at that price muſt you ſel] the ſame at g 
months time, ſo that you may gain 25 l.. in the roo bs. 
in 12 months. 

I might further proceed to ſhew you Examples in 
divers other Rules, As in Aligation, Poſition , &Cc. 
but thoſe Rules being. already handled in the Firſt 
Part of this Book, it will be cafie to apply them to the 
Scales. And ( asl intimated at the beginning of this 
Third Part, ) that alchough 1 have only made choice 
of the eight Scales there mention*d and deſcribed, yet 
it was eaſje to contrive Scales far the Coins, Wesebrs and 
Meaſures of other Countries , and not only ſo, but when 
the value of the Aony, Weight or Meaſure of one Coun- 
zry, and the AMony, Weight or Meaſure of anotherCoun- 
try is known, it is eafie to contrive two Scales, which 
facing one another, ſhall immediately teil you how 
many Poxrds in one place ſhall be equal to ſo many 
Crowns, or other Coin in another place z but this 1 do 
only intimate, that ſuch as are deſirous, may fit them= 
ſelves with Scales anſwerable co their moſt neceſſary 
occaſions. And thus ſhall I conclude this Third Part, 
referring ſome things neceſſary to ſacha Work , to the 
Appendix following. 


The End of the Third Part, 


| 
' 
| 


= 
on 0% I > wn ty W692 Wren: 4 


MA WIC ar ea fr a—_- —_— — —— _ 


AN 


AA 


THE 


PRECEPTS 
ALGEBRA: | 


The Fourth Fark 


VVroigen in Path 


B Y 


James de Bitty. 
And now Tranſhted into Engliſh. 


With divers Queſtions added, 


which were not in the Original. 


Publiſhed by Will Leybourn. 


LONDON, 


Printed by E. Zorton for Hanah Sawbridge, 
MDCLXEXXIV, 


t93 
+, FL * 
SSD DSS BOG: FW HOSE Aa. 


LGEBRA 


TO ON 


The F Wy P. art. 


PoE.” A 


—_ x 


Have been always of opinion , that the pra- 

ctice of Algebra ſhould not be entangled with 

great number of precepts : This Science is of it 

{elf dark enough, wichour adding nnto it new 
obſcurity, by the confuſion of many different opera- 
tions, You have here an Abridgement which hath 
pleaſed many of good Judgments, and I hope, ſach 
as will with attention read it, fhall from thence re-' 
ceive both ſatisfaction and profit. 

I ſhall in the firſt place ſer forth a Fable of three 
Ranks - In the firſt of which there is a Progreſſion na- 
tural, of which terms are diſpoſed in that order, 
that immediately nnder them you have the Coflick 
Characters , of which they are Exponents, and in 
the loweſt Cell, a Progreſſion Geometrical, which 
beginning with an Unite, may be doubled, trebled, 
quadrupled, &c. We have for the greater eaſe only 
doubled them. Obſerve then that R is a Coſlick Chaz 
racter ſignifying a Root,and that the Exponent there- 
of is marked above-in the nppermoſt Rank, and C is 
the Coflick Character of a Cube, whoſe Exponenc 
Nn2 1s 


T9 


4. , 


is 3, and ſo of the reſt. 
are in the upper Cell, Exponents» 
pound the Coſlick Characters, and 
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I call thoſe terms , which 


becauſe they ex- 
the Numbers of 
the Geometrical 


Expo- 


TS  ———_— 


Chara- | 


Cters. 


Coſlick]. 


Prog. 


metr. 


&c.\nents 


&c. 
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Progreſion which 
are below. Mark 
'well this mariner of 
ſpeaking , conſider 
diligently this Ta- 
ble,and for the pre. 
ſent content your 
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ſelf with this. 

You may conti- 
nue this Table, 1f 
you pleaſe , infi- 
nitely in this man- 
ner, Take two 
numbers, which if 
you multiply, they 
will produce ſome 
Exponent, you 
fhall preſently fee 
what a Character 
is to be put under 


Example , -If you 
would . know the 
Charafter of the 
Exponent 6, take 
the numbers 2 and 
3 ( becauſe theft 


that add their Characters which 
you ſhall have Q.C for the Character of the Expo- 
nent 6, Inlike manner the Character of the 


| multiplied toge- 
ther make 6) afcer 
are QandC, and 


Expo0» 
nent 


that Exponent.For 
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nent $is QQ Q, becauſe under the Exponents 2 
and 4, which multiplied together produce $8, are 


contained the Charafters Q.and QQ. Allo the 'Cha- 
raCters of the Exponent 12 will be Q Q C, becauſe 1 2 


is a number produced by the Multiplication of 2 


and 6, or of 3 and 4, 

But if the Exponent be a firſt number ( that is to 
(ay, a number not produced by the Multiplication 
of any two other ) mark in what order it is after 
the Exponent 5, and call it Surſolide Second, Third, 
or Fourth, &c. according to its Rank. The Charatter 
of 5 is ſolid, of 7 ſolid ſecond, of 11 ſolid 3 ; and fo 
conſequently under ſuch Exponents as are firſt num- 
bers, under which only are found ſuch ſolids, 


MC 


CHAP. IL - 
The Alegorithm of Coſſick Numbers, fimple, 
compounded , or diminiſhed, 


Y the word Alegorithm, . I mean all the Operati- 
L) ons comprehended under theſe four kinds, Ad- 
dition, Subſtrattion , Multiplication, and Diviſion. By 
the word Coſfſick Simple , I underſtand ſuch as have - 
not this + ( which ſignifies Plus, nor this—ſignt- 
fying Minus, expreſſed before them. On the other 
ſide, by Numbers Compoſed, are meant ſuch as have 
the fign +, and bydiminſhed , ſuch as have the 
ſign— Note ſuch Numbers as have no fign expreſſed, 
are ſuppoſed to have this of-. | 


Set, 1. Addition of Simple C offick Numbers. 


All Simple Coflick Numbers of the ſame Denomi- 
nation (that is to ſay, have the ſame Character ) * ef 
Nu: : ny of 
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of different : If they be of the ſame Denominati- 
on, the Addition is as in Common Arithmetick. Ex- 
#1ple, 5 Q added with 3 Q , makes 8 Q. 

If they be of diftcrent Denominations, they muſt 
be added by the interpoſition of the Figure-Þ, as 6 
R added to 4 Q., makes 6 R-+4q Qin like manner 3 
added to 4R makes 34-4 R. 


; Sect, 2, Subſtraction of Coſſick, Numbers, 


Either they are of the ſame, or different. Denomi- 

nations : if of the ſame, you muſt ſubſtract as in or- 
dinaary Arithmetick; for Example , 3Q ſubſtracted 
fcom 8 Q there reſts 5Q. 
If of different, you mult ſubſtraCt by the interpo- 
fition of the ſign—as 6 R ſubſtratted from 4 Q,, 
there reſts 4Q—6R,, ſo 3C ſubſtcatted from 66 
. there remains 60—3 C, 


Sect. 3. Multiplication of Simple Coſſick, Numbers. 


You muſt here have regard both to the abſolute 
Number , and to the Coflick CharaCters : If there- 
fore a Collick Number be to be multiplied by an ab- 
ſolute, you muſt multiply che abſolute Numbers, and 
unto the Product give the ſame Charecter , as 5 R, 
multiplied by 12 produce' 60 R. 

Bur if yoo piultiply Coſfick Numbers " Coſlick , 
you mult multiply the abſohite Numbers together , 
and to the Product give the CharaCter of that Expo- 
nent, which is made by"the Addition of the Exponenits 
beJopging unto the aforeſaid Coſlick Characters, For 

Exatyple, 2 R multiplied by 3 Q make 6 C, becauſe 
Fe Exponent of Q.is 2, added to 1, the Exponent 
R); makes 3 the Exponent of C, which ini this reſpe&t 


1 poght' ro be ou to the Product; In like manner ; þ 
a 
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multiplied by 4 C it makes 20 QQ for the' reaſon a- 
bove given. 


Sect. 4. Diviſion of ſimple Coſſick, Nambers. 


The ſpeculation of this is marvellous, But the pra- 
ctice of it 1s by putting the Diviſor under the Num- 
ber to be divided, cCrawing between them a little ſmall 
line in manner of common Fractions. For example, 13 
Q divided by 7 R, the quotient js 73! and 6 QQ di- 


vided by 5 C, the quotient is *'c. 


Sect. 5» Addition of Numbers compoſed and diminiſhed. 


Some order is to be obſerved in this, in which the 
Numbers are to be diſpoſed in ſuch manner, that thoſe 
that are of the ſame denomination muſt be put right 
under one another. After you have done this, if they 
have the ſame ſign, they are added as in common A- 
rithmerick, and to the product give the ſame fign, As 
for example, 7 Q—4 C added to 3 Q—2 ©, the ſum 
is 10 Q—6 C. 

But if tne Numbers be of different ſigns, the leſſer 
muit be ſubſtracted from the greater, and to rhe reſi- 
due you mult give the ſign of the greater number as 
6Q-\-7 R added with 7Q— 12R, give for the ſum 
total 13Q — 5R. 


6 Q-Ho7R 6Q0—07 R 
7 Q-12R 7Q-\-12 R 
13Q—05R 13Q-|-05. R 


Sect. 6. SubſtraCtion of ”umbers compoſed and dz niniſhed. 


There is nothing more intricate to beginners. than 
Nn 4 the 
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the precepts commonly given for Subſtraftion. You 
have here an order plain, ſure, and very eaſie to 
practiſe. © 
Change the ſign of the particulars of that Number 
you deſire to ſubſtract, and after this change add them 
with the Number from which the SubſtraQion is to be 
made, and you ſhall have the reſidue: as if from 
6 Q —10R you would ſubſtrat 18 Q — 15R by the 
5 Sect, the reſidue will be 5 R—12Q_ So likewiſe if 
you weuld ſubſtrz&t —8 R= 9Q from 16 R-+6Q 
te rehdoe will be 24R +1505 + 7-0 


. 


6Q—10R 16 R+6Q 


—-12 Q-+5R Reſid. 24 R + 15 Q Refidue. | 


_— 


Seat. 7. Multiplication of Numbers compoſed and di- 


miniſned. 


Mark what I faid of Coflick ſimple 'in the 3 Sect. 


and remember tbat the ſame ſigns have always the 
fgn -}- in the product and different—and there 1s no 
diſhculty in Multiplication, ſo as you multiply every 
particular of the Multiplicand by every particular of 
the Multiplicator, as.in common Arithmetick , as'if 
you multiply 3 Q-2 R by 8 R, 2 R by 8R it makes 
18 Q and becauſe the Multiplicator and Multiplicand 
have diffixent ſigns, the produCt muſt have the ſign 
of— : and-therefore thar ſhall be 16 Q,, farther 3Q 
by 8 R make 24 C, to which you muſt give the ſign, 
Becauſe the Multiplicator and the'Multiplicand have 
the ſame ſign, fo that the produtt of this Multiplica- 
tion will:be 24 C—-16.Q., So 2 R-+ 4 Q multiplied 
by 3 Q—-5 the produtt is 6 C--12 QQ.—10 R-— 
20.0. EDN 1 oo 

El 3 Q- 


me 
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3 Q=2 R Multiplicand 2R-+4Q multipl. 
 8R Multiplicator 3Q— 5 multipl. 


EEE nan io 


24 C26 Q Product. ——l1@R—20Q 
| : 0 C+ 12 Q@ 


6 C+12 QQ— 1R—20Q, 
Sea. 8. Diviſion of Numbers compoſed and diminiſhed. 


There is no great difficulty in this , only put a line 
between the Dividend and the Diviſor , and you have 
the Quotient, as 4 C— 3 .Q + 2 R divided by 5R— 
4 C make for this quotient. AY 
_4C—3Q+2K 

5 R—4C 


Sec. 9. Algorithm of Fraitons. 


I fhall not giye any particular precepts, becauſe if a 
man underſtand the Fra&tions of common Arithme- 
tick, and prattiſe according to what is before faid, 
' there will be noneed of them. 


CHAP. II. — 
The Rule of Algebra , with the explication 
thereof. 


T was meerly neceſſary by the precedent rules, to 
L trace out inſenſibly the way to Algebra, which can- 
not. be praticed without Addiriov, Subſtrattion, Miltr 
ET: | plications 
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Plication, and Diviſion. Having therefore made plain 
Theſe difficulties, we will proceed in the propoſerion of 
the Rule of Algebra, and the explication of every part 
of it briefly and plainly, | 


Sect. 1. The Rule of Algebra. 


You mult firſt for the Number unknown put 1 R, 
-and after examine this root according to the tenqur 
of the queſtion , until you come to an Equation, Se- 
.condly, this Equation is to be reduced, if need require. 
Thirdly, you muſt divide every part of the Equation 
by the Number of the greateſt Coſlick Character. Af. 
ter which, either the quotient, or ſome root of the 
- gre. will give the root unknown. This is the 
ule of Algebra, let us now explain it. 


Sect. 2. How the Equation muſt be found. 


The Rule ſaith, this is done by examining the que- 
ſtion propounded, according to the tenour of the ſame. 
That is to ſay, you muſt well obſerve all the conditi- 
ons of the queſtion propunded , to the end you may 
fully accompliſh ir.For after you baye gone thorow it, 
you ſhall find an Equation between two Numbers. As 
if I ſearch a Number, which added with its ſquare ſhall 
make 20, I ſuppoſe this Number unknown to be x R, 
the ſquare thereof is: Q, (becauſe every. Number 
multiplied by its ſelf, makes its ſquare) then 1 Q+ 
1 Ris 6qualto 20. See thus an Equation found be- 
 tweent1Q+iRand 20, ; 


Sect. 3. How your Equation mmſt bereduced. 
Your Equation muſt be found, it is reduced by ad- 


'ding'the fame Nymber to both the terms of the E- 
RS quatzon, 


In 
of 


quation, or by ſubſtrafting from them the ſame num- 
ber. So is it performed by multiplying, or dividing 
both the terms by the ſame number. For by this means 
your Equation ſhall remain the ſame after theſe things 
done. As for example, 1 R þ+1Q = 20, adding 
throughout 2 C, you ſhall have alſo an Equation be- 
tween 1 R+ 1Q ++ 2 Cand 20+ 2 C. So ſubſtra. 
Cting 1 R from the terms, you have 1 Q = 20 —1 R. 
Likewiſe multiplying, or dividing both your terms by 


3, you ſhall have by the Multiplication 3 R + 3 Q@ 


equal to 60, and by the diviſion the Equation will be 
between on 3 R +; Q and F*. 

Now to make your reduction judiciouſly and pro- 
fitably, You muſt take care always that your greateſt 


_ charaCter remain alone on one fide of your Equation. 
As of all the redufQtions before made, there is none 


uſeful but the ſecond , becauſe in that only you find 
on the one ſide alone 1 Q= 20 -- 1 R which is the 
only end of your reduction. 

I faid in the rule of Algebra, that your Equation 
muſt be reduced, if it be neceflary ; becauſe it ſome- 
times happens, that there is no need of it: as when 
your Equation falls out between two ſimple collate- 
ral numbers, I call thoſe numbers collateral, whoſe 
exponents do not ſurpaſs one 'another by more than 
an unite. 


Seft. 4+ When you muſt extract the root. 
When your coſlick numbers are ſimple and collate- 


ral, you muſt not extraCt any root ; bur if you divide 
by the number of the greateſt coflick character , the 


quotient ſhall ſhew you the yalue of the root, which - 


is all you ſeek for in Algebra. For example , If you 
find an Equation hetween 2 R and 28, dividing ſimply 
28 by 2, the quotient ſhall be the value of 1 R. hh 
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But when the terms of your equation are not col- 


lateral, you muſt extract ſome root ; either ſquare. 
cube , ſquared ſquare, &c. according to the Coſſick | 


character which remains after your Hypobibaſm, 
Now Hypobibaſm 1s nothing elſe but an abatement, 


cr depreſſion of the character, and is done by ſubſtrac- : 


tion of the leſſer exponent from the greater. As if 
you find an equation between 10 Q C and go QQ, 
rake notice of the exponent of Q C in the Table in- 
ferted at the beginning, the which exponent is 6 ; af- 
terwards look to the exponent of Q Q, which is 4, 
ſubſtract 4 out of 6 there reſts 2, of which the Cof: 
fick character is Q. From hence I conclude, that 
I0.Q are equal to go, after dividing go by 10, and 
finding 9 in the quotient, I conclude that the ſquare 
root of 9 muſt be extracted by reaſon of the cha- 
Facter Q. 


Sect. 5. How to extract the ſquare root of numbers, 
compound and diminiſhed. 


No man hath yet perfectly found out the way to 
extract the root of numbers compound and diminiſh- 
ed, unleſs the exponents of three terms of the equati- 
on keep between. them in ſome ſituation or other, 
an Arithmetical proportion, that is to ſay, the ſame 
diſtance. As if the equation be between 1Q and 20— 
'1R, you may now extract the root. of 20—1 R, be- 
cauſe the exponents of the three numbers which make 
the equaticn , are 2, ©, 1, -which thus place, o, 1, 2, 
keep the {ame diſtance. 

— The -preateſt-Coſlick-character lefc after the Hypo- 
bibaſm, ſhews the root to be-extracted ; as 1n this :ex- 
ample , before the ſquare-root is to be extracted- , 
becauſe the greateſt characters is Q_., the method to 
be followed-in-the extraction, ſee nere propounded 1n 


general Lerms, 


” 
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Take firſt the half of the number of roots. Se- 
condly, to the ſquare of this half, add or from it ſub- 
duct your abſolure number according to the ſign + 
or—, Thirdly, extract the ſquare 100t of this ſum, 
or of the reſygdue, Fourthly, to this root add or from 
it ſubſtraCt half the number of roots, and this laſt ſum 
or reſidue ſhews you the value of the root unknown. 
For example , I would find a number, the double 
whereof added to its ſquare, ſhould be equal to 24, 
I ſhall find an equation between 2 R:+1 Q and 24 
by the ſecond Section. Moreover, I ſhall reduce this 
equation after this manner 1 Q_<qual to 24—2 R by 
the third Section, Then if T divide 24 — 2 R by1, the 
number of the greateſt Coſlick character, there {till re- 
mains 24—2R, becauſe an unitedoth neither multiply 
nor divide. Ten in as much as the three terms of the 
equation do keep an Arithmeticsl proportion, I ex- 
tract the ſquare root of 24—2 R in this manner. I take 
firſt half the number of roots, which is 1. Secondly, 
the ſquare of 1 is 1, to which I add the abſolute num- 
ber, which is 24, becauſe of the ſign-+ before ir, 
that makes 25, Thirdly, I extract the ſquare root of 
25, Which is 5. Fourthly, from this root I extra& the 
moiety of the number of roots which is 1, becauſe of 
the ſign— the reſidue will be 43 whence I conclade 
that to be the value of one roor, and that the number 
{ought is 4, whoſe double is $, added to the ſquare 
(of 4,) 16, makes 24. ; 

Here note that numbers diminiſhed, where the ab- 
ſolute number bath the ſign—, have two roots. The, 
greater is extracted ,, as before we have taught ; the 
leſſer is found out by ſubſtrafting the ſquare root of 
the reſidue from the half ſum of the roots. Asif IL 
ſeek a number whoſe oftuple diminiſhed by 12, ſhall 
be equal to its ſquare, you will find an equation be- 
tween 1 Qand 8R—12.. The greatelt root is 6, — 
I&{ier 
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leſſer is 2, here both the roots anſwer the queſtion. 
But this happens not often, 

But if you be to extract the biquadrate root : Firſt, 
extract the {quare root, as Is taught,and again extract 
the ſquare root of this, and this ſhall bayour biqua- 
drate root. As ifthe equation be between 1 QQ and 


2 Q +58, you may find the ſquare root to be 4 by 


the method taught, firſt, taking half the number of 
the ſquares, &c. and afterward you mult exſtract the 
{quare root of 4, which is 2, this ſhall be the value 
of the root. In like manner, if your equation be be- 
tween i QCand2 C++ 48, firſt, 1 extract the ſquare 
root of 2 C -|- 28, which is 8, of which extract the 
- Tquare root 2, becauſe the root to be extracted is the 
{ſquare cube, as the character QC, which is' one of 
the terms of the equation, denoteth. 


Sect. 6. How to know if the queſtion be im poſſible, 
vain, or ill propounded. 


You may know the queſtion to be impoſſible , if 
you come to an equation impoſlible : As if following 
the conditions of the Probleme, you meet with an e- 
quation between 6 R and 24R, or between 3 Q + 5 
and 4 | 2Q. 

Secondly, the queſtion is vain, when the equation 
is between wo equal nambers of the ſame denomi- 
nation, as between 6 Q and 6 Q. 

Thirdly, the queſtion is ill propounded, when with- 
out any difficulty many numbers will anfwer the pro« 
bleme propounded, 


AoSO= o 
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CHAP. III. 
Algorithm of Second Roots, with their Uſe. 
A Lgebraiſts ſometimes uſe more than one root 
ro find out divers numbers propounded, and 
then to the end they may proceed with leſs confuſion, 


they uſually help themſelves with ſecond roots which 
they expreſs thus, 1 A, 1B, &c. 


Sect. 1, Addition of Second Roots. 


If your Second roots be of the ſame denominati- 
on add the numbers, and to the ſum give the ſame de- 
nomination, as 5 A addedto 4A make 9 A, if they be 
of diffecent denomination, add them with the ſign of 
as 5 A added to6 B make 5 A+6B. 


Sect. 2. Subſtraction of Second Roots. 


If they be of che ſame Denomination, ſubſtract one 
Number from the other”, and to the reſidue give the 
| ſame Denomination, as 5 A taken from 9 A, there re- 
1410S 4 A, different, they are ſubſtracted with the 
ign—as6 B taken from 8 A, there reſts 8 A—6 B, 


Sect. 3. Multiplication of Second Roots. 


If they be of the ſame Denomination, do as you 
do with the firſt Roots, as 4 A multiplied by 7 A make 
2BAQ, if of different, both Denominations are 
retain?d In the Product, as 3 R multiplied by 5 A 

> | Ptkeig5R A, ps: 


Sect. 4. 
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Sect. 4. Diviſion of Second Roots. 


Diviſion is only performed by the interpoſition of 


a little line, as Is before taught , notwithſtanding it 
Is tO be obſerved,thar if for Example 3 AR be to be 
divided by the diviſor 1R, the quotient ſhall be A, be- 
cauſe in ſuch caſe there needs nothing elfe but to take 
from the Dividend the Character of the Diviſor. 


Se. 5. The Extrattion and Uſe of Second Roots. 
After you haye found and reduced your Opinion , 


acc ording to the manner of Working infecond Roots, 
you muſt extract the Root after the manner taught 


in the precedent Chapter, Asif 1 A be equal to 25, 


I fay that 5 is the value of the ſecond Roor, and if t 


A Q be equal to 4A+12, you mult take the moiety 
of the number of Roots, &c. As is ſaid in the 5 Sect. 


of the precedent Chapter, and you ſhall fiad 6 to be. 


the value of 1 A. 
Now lince the end of the ſecond Roots is to be re- 


duced to firſt, you muſt not forget after you have 
found the value to begin again your work , and to 
put in firſt Roots that which you have found to be the 
value of the ſecond, as I ſhall ſhew you in fome Ex- 
amples in a Chapter following. 
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CHAP: IV. 


Th? Algorithm a»d Extradlion of the Roots 
of Surd and Irrational Numbers. 


urd Roots sre? thoſe that hzve a radical fign before 
them ,, and which in propriety of ſpecch ought to 
be called abſoluce numbers, notwithſtanding they 
cannot be expreſſed by any common Number, nei- 
ther whole, nor broken ; we will hereafter expreſs 
the Radical Sign by this GharaCter R. | 
He There are many Sorts of Surd Roots, ſome are ſfim- 
| ple, as RQ 5, that isto {ay , the root ſquare of 50+ 
e || thets are compound, as R Q54 RCs, that is to 
ty ſay, the root ſquare of 5, Plus rhe root cube of 6 z 
ſome are univerſal, whoſe radical charaQter; extends 


w to all the particulars folowing it, and for that end 

| are encloſed in a parentheſis in this manner, R Q, 
. | (14-|R Q4) the root univerſal of 14, joyned with the 
7& | 700t iquarce of 4, all which rumber 18 4 for 14 - the 
ro || 700 ſquareof 4 which is 2,maketh 16, whoſe root is 4+ 
: Sect, 1, Reduction of Surd Roots Simple to the ſame 


Denomination, 


Firſt, you muſt put the radical ſigns under the 
numbers to which they belong, Sccondly, you muſt 

_ I nultiply the numbers by the ſigns acfolſs, for to ger 
P, new ones. Thirdly, you muſt add the ſigns together, 
| which is done by multiplying their Exponents z atid 
give the Character of the produCt common to the twd 
hew products; as if yon. would reduce to the fate 
denotnination R Q, 5 and R C 4, you muſt firſt place 
thein as followeth. © 0 $25 
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Secondly, you muſt multiply the the numbers 4 and 
5 by their ſigns acroſs , that is to fay, you muſt take 
the ſquare of 4, and the cube of 5, which are 16, 
and 125, Thirdly , the exponents of the ſigns R Q 
andR C, which are 2 and 3, ought to be multiplied 
together, the praduct is 6. I ſook then in the Table 
what coflick charter is under the exponent 6, and 
finding Q C, I take that for my common denomina- 
tor, and inſtead of my two firft furd roots, which 
were of difterent denomination , that is to ſay R Q 
5, and R C4. I have two new ones of the ſame de- 
ns, chat is to fay, RQ C of 125, and RQC 
of 16. 


Sea. 2. Multiplication and Diviſion of Surd Simple 
Roots. 


If the roots be of the ſame denomination, you muſt 
onlymultiply and divide by the numhers by themſelves, 
and r.0 the product and quotient give the ſame radi- 
cal ſign; as R Q 7 by RQ 2. give for the produtt RQ 
f4. In likemanner R Q.36 divided by RQ. 12 , gives 
for the quotient R Q, 3. 

But if the Roots be of different denomination , you 
maſt rediice them to the fame denomination by the 

2 I. precedent 
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precedent Paragraph, and after multiply and divide 
as ſhall be ſhewed 3 for example, RQ 3 multiplied 
by 2, the product 8 R Q 12, andR Q 12 divided by 
2, the quotient is R Q 3. | 

Sect. 3. How to know whether tive Siird Roots be com 
mtnſurable or not. 


You muſt divide the greateſt root by the leſſer, if 
the quotient be rational, the two roots are commen- 
ſurable : if otherwiſe, they are not. As becauſe RK 
Q 24 divided by R Q's, gives for the quotient R Q 4, 
which is 2 a rational number; I conclude theſe two 
roots RQ 24andRQ 5, to be commenſurable. In 
like manner, fihce root ſquare 24 divided by R Q 8, 
the quotient will be 3, a ſurd number and irrational, 
you may conclude thoſe two roots, R Q 24, and R 


Q 8, to be incommenſurable. 
Seft. 4. Addition of Simple Irrational Reots, 


If the roots be incommetiſurable , you mnſt add 
them only by the ſign + as R Q 24 added untoR Q 8 
makes R Q 24 + R Q 8. Burt if they be commen(u- 
rable, yeu muſt add a unite to their quotient rational, 
ard you ſhall have a ſum, which being multiplied by 
the leſſer of the two roots to be added,will give a pro- 
duct which ſhall be the ſum ſonghr. As R Q 24 added 


with RQ 6 makes R Q 54, becauſe R Q 24 divided 


by R Q6 gives 2 for the quotient rational, to which I 
add a unite, and it is 3, by which (always reducin 

them to the ſame denomination) 1 multiply RK Q 6, 
which is the leffer of my two roots, and I find for my 


fuimRQ 54. 
Se&t. 5 SubſtraQion of Simple Irrational roots. 


Hf they be incommenrſurable, you muſt ſubſtra&t 
Ooz them 


269 7 
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them by prefixing the ſign—as R Q 8 ſubſtrafted out 
of R Q 24, the reſidue ſhall be R Q 24 —RQ8. 

But if they be commenſurable, you muſt take away 
a unite out of the quotient rational, and you ſhall 
have the reſidue, the which being multiplied” by the 
leſſer ef the roots given , ſhall give a produ&t which 
ſhall be the reſidue ſought; as if I be to ſubſtra& 
R Q6fromRYQ 24, dividing the. greater by the 
leſſer , the quetient is 2, from which if you take 1, 
thcre remalns 1, by which (reducing them firſt to 
one dencmination) if you multiply the leſſer root, 
that is to ſay, RQ 6, the reſidue will be R Q 6. 


Se. 6. Addition and SubſtraCtion of Surd Numbers, 
compoſed and dimimfhed. 


I have here no new Precepts, only advertiſe you, 
that you may remember what I have ſaid before of 
. Cofſick Numbers, touching the figns of | and——-- 
in the hfth and ſ{1xth Paragraph of the firſt Chapter , 
and what is delivered in the fourth and fifth of this 
Chapter, touching the Addition and Subſtr: tion of 
Simple Surd Numbers ; and theſe will be no difhculty, 
as if you be to add 5-|-R q. 24 with 3 +Rq 6, you 
will find 8 |-R q. 54. In like manner, it you ſubduCt 
3—Rqs, from 5-|-R q. 24,there reſts R q. 54.—42. 


Set, 7. Multiplication of Numbers ſurd , compoſed, 
and diminiſhed, 


This Multiplication hath no great difficulty, nor 
needs new precepts. Remember only that the ſame 
ſigns have in the Produt--and different— with this, 
that your Multiplication is not good, if the parti- 
Eplars robe multiplied be not firſt reduced to the ſame 
Urgerination. Fcr example , 5 + Rq, 24 by by 

3091 - Q: 0s 


3 AA 
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q- 6, *cis to be done afcer this manner : + Rq. 24 by 
— Rq. 6, maketh —R. q. 144, or— 12 after - 5 by 
—R q.6, maketh—R q. 150, Further +R q. 24 
by 3 is FR q. 216. Laſtly, + 5 by 43 is +15, then 
the whole Product will be 15+ Rq. 216, —Rq 150. 
—Rq. 144, Or 3+R 9. 316—Rq. 150, becauſe R q. 
144 isa rational number, ro wit 12 , which being. 
ſubductzd out of 15, becauſe of the fign— leaveth 3. 
Example : 
5TRq 24 
3—-Rq. 06 


—R q. 150—R qQ. 144 
15-4-R q. 216. 


15 R q. 216,-R 150 —R q. 144 
3-Rq. 216--Rq.i5e. | 


Rq. © Rq-:-0 
Rq. 150 Rq. 216 


Sect. 8. Diviſion of Surd Nu:nbers, compounded or dimi- 
nſhed. 


If the Diviſor be ſimple, the Diviſion is made by 
the interpoſition of a line between the Diviſoc 
and the compaund number to be divided ; as if 
R 9. 2-|-R q. 5 be divided by 8, the quotient will 
. Rq. 2+R9. | 

be un = and fo of others. 
But becauſe it ſometimes may fall cut (though 
Q03 very 
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very feldome) if the Diviſor alſo will be a Binome, 
- or compound number, that is to ſay, a ſurd number 
compounded of two particulars with the ſign +), or a 
Trinome that is compounded of three particulars, &. 
See here the manner to djvide in ſuch a caſe. | 
 Ifthe Diviſor be a Binome, you muſt multiply by 
his Apotome, as well the number to be divided, as 
the Diviſor (and if the Diviſor be an Apotome, you 
muſt divide by the Binome, as well the Dividend, as 
the Diviſor) by means of this Multiplication you ſhall 
have a new Dividend, and a new Diviſor,Now this 
new divifor will be alwayes rational, and therefore 
needs only to be ſet under the Dividend with a line 
between, As for example,R q. 6— 2byRq.5-|Rq.z, 
] take the Apotome of my Diviſor (that is) R q. 5— 
R.q. 3, by which I multiply both my Dividend and 
my Diviſor, of one by the Multiplications is preduced 
R q. 30—-Rq.2o0—Rq. 18+R q. 12, for my new 
Dividend, and by the other is produced 2 for ry new 
Diviſor. So that the quotient of my Diviſion will be 
* *Rq. zo—Rqzo-Rq.18+R. q. 12. 


— — CC 


hecauſe 2 muſt be firſt Conrad; and then 4 put under- 
neath the Dividend. | 

' If your Diviſor be a Trinome, you muſt obſerve the 
ſame method , multiplying the Dividend and the Dt- 
vifor by the Apotome cf the Diviſor, that is to ſay, 
by the ſame Diviſor onely ; changing the ſign of the 
laſt particular. After this done, you ſhall have a new 
Dividend and a new Diviſor, which ſhall be a Binome. 
Then you mult again ſcck a new Dividend and Divi- 
for, which now willbe ſimple and rational. 

' Laſtof all, if you will not take this pains, the Div j- 
ſion is good, if under the Dividend you ſubſcribe the 
Diviſor with a line between. ' | 
ET Sect. 9, 


F.-: 


"wt : 
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Sect. 9. Multiplication of roots unzver ſal. 


You muſt reduce the root to be multiplied, and 
the Multiplicator to their ſquares or cubes, according 
to the radical ſign prefixed, and afterward perform 
your multiplication, as is taught in Sect. 7. of this 
Chapter. Afterward you muſt affix the ſign radical, 
and iiicloſe all in a Parentheſis, 

This is better underſtood by an example, as if you 
multiply R q. (7 R q. 3) by 2, the ſquares of the 
one and other numbers are 7 Rc q. 3 and 4,then the 
firſt being multiplied by the laſt, maketh 28 + R 
q. 48, 2nd therefore if you cloſe this number within 
a Parentheſis,and put before it the ſame radical gn, 
the product will be Re q. (28 + Be q. 48.) 

In like manner, if you would multiply this number 
17—iR+R q. (Y— iq. — 3 R) by it ſelf, to get the 
{quare of it, you muſt call to mind the fourth propo- 
fition of the ſecond Book of Exclide, which ſheweth 
that a line being divided into two parts, the ſquare 
to the whole is equal to the ſquare of the parts , and 
to double their ReCft-angles, you mult therefore-con- 
ceive this number , as divided into two parts, of 
which the firſt is ;—23R, and the laſt Re q, (P —44. 
—2; R) take then the ſquares of the parts, which are 
3'+3q. — ZR, the double of the ReCt-angle 
of the partsis Req. (*95* + 45? q. —- FR + 
7 C—-7:9.9.) then the ſquare of the number prapoſed 
is the ſum of theſe three numbers , that 1s to ſay, 
£—1 4,—7 R-ÞBe g. (55% 4» *3 9. —- *7*BÞ-7 C 
31 q. q.) The ſquare of the Apotome is the ſame num- 
ber, putting only the ſign—before the univerſal root, 
and the ſum of the two ſquares is 49 —14, —14R 


Sect. 10. Diviſion of Roots unver ſal. 


You muſt reduce the roots to be divided, and the 
| O 04 Diyiſor 
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Diviſor to their Squares, Cubes, &c. And after divide 
them as 1s taught in the 8 Sect. and when this 1s done, 
encloſe all in a Parentheſis, with the ſame radical ſign 
which was before. As it you divide Rq(13+R 
Q. 17) by the rcot ſquare of 5, their ſquares are 13+ 
Rq.17 and xs, then the firſt being divided by the laſt, 
. the product will be 2 4 --R:q. 54. then the quotient 
of the diviſion propoſed will be B> q, (24 + KR 9.33.) 
Sect. 11. Addition axd Subduttion of roots unverſal, 


Many tronble themſelves to give precepts I1ntricate 
erongn, the ſhort and moſt certain Is to «dd them 
with the figa +, and ſubdudt them with the fign-—, 
As for example, Req. (3-R q. 2) added with R:q 
(Rq. 5-1-6) will be Rq. (3-1-R. q. 2)4+Rq.(Rq 5-1-6) 
and the ſame firſt root ſubducted from the laſt, the re- 
tidue is Rq. (Eq. 5-1-6) — Rq. (35-R4.2,) 
occt. 12. Extraction of the roots of Binomes and 

Apotomes, | | 


1, Take the diſletence of the ſquares of the one. 


and the other parc of the Bincme., 2. Add and fſub- 
duct the. ſquare root of this difference from the great- 
eſt part of the Binome. 3. Conjoyn the ſquare root 
of the moiery of the ſum, with the ſquare root of the 
moiety of the r-<f1cue by the fign -1+, if it be a Bi- 
nome, and by the ſign —-, If it be an Apotome ; and 
thus the extraction is finiflng, As if you would cx- 
tract the jquare root of ti:is Binome 3 -|-Rq. +, you 
{hall firſt rake the ſquare of the firſt part, winch 1s , 
3» and the ſquare of the ſecond, which ts 5, the diffe- 
rcnce of theſe two is 4, that is to ſay, 1. Secondly, 
you muſt cxtraft the tquere root of this difference, 
which is 1, ycu ſhall acd and tzke it away from the 
firſt part of th2 Binome, þ\ the 2dcttion you ſhall have 
* tor your ſun, ang by ſub-uetior4 for yepr refiGue. 
| | Thidly, 
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Thirdly, joyn the root ſquare of the ſum,with the root 
ſquare of the reſidue by the ſign + and you ſhall have 
Rq.s + Rq. Z for the ſquate root of your Binome 
propounded, and conſ{cquently Rq. £5 —Rq. 5 ſhall 
be the roor ſquare of the Apotome 3— Rq.s. 


. -QOHAF.-:-V.-: 
' The Uſe of Algebra. 
'"T Is much to have taken the pains to learn all that 
we bave hitherto ſhewn or taught : but I dare 
boldly ſay, that thoſe that ſhall reſt here, do as yet 
know nothing to the purpoſe, although they may 
know all the precepts; It behoveth us then to make 
a ſtep further, to apply and bring thoſe precepts into 
uſe and exerciſe. ?Tis that which I deſire to demon- 
ſtrate in this Chapter, by ſome Queſtions,the ſolutions 
of which will give great for to the attaining of per- 
fcction inthis Are. Wherefore l intreat thee (Reader) 
not to omit this Chapter, in which I pretend to yield 


thee ſome pleaſure and delight, as alſo an illuſtration 
of what hath been before treated of. 


Sect. 1, Dueſtions reſolved by one ſimple Equation, 


Queſtion. I. 


Lexander one day told Epheſtion, That hewas et- 
| der than him by two years ; thereupon Clitus tells 
them, That he was as old as both of them ( their ages 
added together) and four years over 'and above. The 
Phitoſopher Callifthenes being preſent at this diſcourſe 
( ſaith ke) I well reniember that my father , who was 96 
years old, had the age of yeu thrie, It is demanded 
h:re, how old A'exander was nhen he held this dif- 
courſe, 
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corr ſe, as alſo how old Clitus and Epheſtion were ? 

} put for the age of Epheſt;on 1 R of years, whence 
it follows, that Alexander had 1 R + 2; therefore 
Clitus had 2 R + 6, and thoſe three together, accor- 
ding to the condition of the queſtion, ought to be e- 


ual to 96 : therefore there is an equality between 4R_ 


+ 8 (which is the ſum of the three ages) and ys, 
take away 8 from both parts of the <quation, ſo there 
will remain on one fide 4 R equal to 88, which di- 
vide by the number ofthe greateſt Coſlick Charatter, 
that is to fay by 4, the quotient gives 22 for the value 
of one root, which was ſuppoſed for the age of Epbe- 
ſtion. Therefore Epheſtion was at that time aged 22 
years, Alex4nder 24, and Clitus 5o, which altogether 
make 96 years. 


Queſtion 1. 


A Hare is a 1co Geometrical paces diſtant from a Dog 
that ſwiftly purſues her, and the Dog runneth two times 
and half faſter than the Hare. Ir is demanded how many 
Geometrical paces the Hare will have run when the Dog 
overtaketh her ? 

I put for theſe Geometrical paces 1 R ; therefore 
the Dog which runs 100 paces more than the Hare, 
will have run 100 -+ 1 R : and for that the Dog runs 
twice and an half twitter than the Hare, I take two 
numbers inlike proportion to one another, that is-to 
ſay 5 and 2,and concluce that there is the ſame pro- 
portion between 100 -|- 1 R to 1 R, as between 5 and 
2 ; therefore the product of the firſt number 100 + 
1 R multiplied by the laſt number*2 (which is 200 -þ 
2R) is equal to the product of the two means 1 R 
and 5 (which will be 5 R) therefore if you take from 
both parts 2 R, there will remain 260 by 3, which 
is the number of the greateſt Character , _ 
| : 
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find in the quotient 66 3, which will be the value of 
the root. I ſay therefore that the Hare will have run 
66 Geometrical paces and 3, when the Dog ſhall haye 
overtaken her, and the Dog will have run 166 2 pa- 
ces, which make twice and an half more than 66 Fo 


Queſtion III. 


The Archite# Vitruvius in biz Ninth Book Chap. 3; 
tells us, That Archimedes found the quantity of ſilver 
that a Goldſmith had mixed in a Golden Crown wbich 
he had made for the King Hiero ( who was obliged 
by Vow to preſent it to the Gods) weighing 190 pounds. . 
It ts demanded by what means Archimedes could arrive 
to the knowledge of that ſecret ? 

The common Opinion is, that he took two maſſes, 
the one of gold, the other of filver, which weighed 
as much as the Crown ; afterward he filled a Veſſel 
up to the brim with water, which Veſſel was placed 
in ſome great Baſon, that the water that ſhould be 
forced out of the firſt Veſſel, might be preſerved and 
not loſt, Thirdly, he gently put in the two maſles 
and the Crown,one after the other, into the prepared 
Veſſel, taking exact notice of the quantity of water 
that iſived our of the Veſlel at each time, and con- 
cluding from thence, that the Goldſmith had mingled 
6 pounds and x parts of filver, We will ſuppoſe then, 
that the maſſe of gold weighing zoo pounds, did caſt 
out of the Veſſel 60 pounds of water, and that the 
maſle of ſilver alſo weighing 100 pounds, caſt forth 
of the Veſſel go pounds of water, and that the Crown 
caſt forth 65 pounds, I put afterward for theſilver 
mixed in the Crown 1 R, and conſtitute twice the 
Rule of Three after this manner, 
 1fio0 pounds of gold give me 60 pounds of wa- 
ter, how much will 100—1 R ? and I find $000-—60R 
tor 'my fourth number, Ts Io 
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Secondly, if 100 pounds of filver give me 90 pounds 
of water, how much ſhall 1 R ? and | find??®. Now 
theſe pounds of water £2*;,.£ and 228 added together 
do make £223 nounds of water caſt out, which 
ought to be equal to 65 poun 1s of water, caſt forth 
by the Crown, and therefore if we reduce them , 
we ſhall ind 6c00 + 3o R equal to 6500 ( this re- 
duction 1s made by multiplying the denominator 100 

by 65, for ſeeing that this friction £22572** is equal 
to 65, 1t ſhall be alſo equal to F*, and 
Mark wel therefore there will be the ſame pro- 


this kindof portion of the numerator 6000 -+þ . 


redutFion once 3o Rto the denominator 100.Aas of the 
for all, ſecond numerator 65 to 1. Therefore 

the product under the extreams 6co00 
-]-30 R (is equal to the product of the means 6500) 
take away therefore from both p:rts 6000. and there 
will remain an equation between 5oo and 3o roots, 
and therefore divide 500 by 3o, the number of the 
greateſt character, you ſhall have the value of the 
root 16 2 for the pounds of filver mingled by the 
Goldſmith in the Crown. 


Sect. II. Queſ! ions reſolved by an Equation compounded, 
Queſtion. I. 


O divide 8 into two ſuch numbers as their ſquares be- 
ing added togetber, may make 34 ? 

I put for the firſt 1 R, therefore the ſecond ſhall 
be 8—1 R, their ſquares are 1 Q, and 64 1 Q— 
16R; which added rogether,do pive for their ſum 64 
-|-2Q— 16 R, the queſtion imports that the ſum 
of the ſquares is 34. Therefore there is an Equation 
between 64+2 Q- 16 R, and 3,, which being re- 
dyced by addition and ſubſtraction, there will _ 

| | azo 
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alſo an Equation between 2 Q and 16 R — 30, and 
the whole divided by 2, which is the number of the 
greateſt Coſſick CharzEtcr, there will yet remain an 
Equation berween 1 Q and8R=—15, from which I 
extract the root, as hath been ſhewn in the fifth Se- 
(tion of the ſecond Chapter. The half of the root 
18 4, his ſquare 1s 16, from which take the abſolute 
number 15, r:ſt 1, whoſe ſquare root 1 added to the 
half of the number of roots, gives for its ſum 5, 
which is the value of the root ; therefore the two 
numbers ſought ſhall be 5 and 3, | 


Queſtion II. 


To find two numbers whoſe product may be 12, and 
the difference of their ſquares 32 ? 

[ pur for the one of them 1 R; therefore ſeeing 
thac the product is 12, the other number ſhall be 
i; (for if the produCt of two numbers be divided by 
one of thoſe two numbers, the quotient ſhall be the 
other number) their ſquares are 1 Q and 747, whoſe 
difference is '*4—1 Q_ <qual to $2, as appears by 
the queſtion ; therefore there will be an equality be- 
tween '{5 and 324-1Q, and therefore if we make the 
reduttion,as in the third Queſtion of the firſt SeCtion, 
we ſhall alſo find an Equation between 144 and 32 Q 
-|- 1 QQ, alſo between 144—3 Q and 1 Q Q, it 
behoveih then to extract the ſquare root of the num- 
ber 144—32Q. The halfot 32 is 16, whoſe ſquare 
is 256, to which add 144, makes 400, whoſe 
{quace root is 20, from which take the balf of 32, 
0 wit 16, there remains 4, See here the ſquare root, 
but ſeeing that the ſquared ſquare root ought to be 
taken, I take again the root of 4, and I find 2 fqr the 
value of the root. Therefore ſeeing that the fecond 
number hath been put 4; the ſame ſecond nymber ſhail 
be 32, that is to ſay 6. EEE. _ 
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Queſtion ITE 


Tmo Merchants joyn in Company, and together bring 
the ſum of 165 Crowns ;, but the firſh maxs money 
bath been expoſed twelve months intire , and the ſecond 
mans money only eight months : it happens that they pain 
but 28 Crowns, which added to 165 make 193, which they 
diſtribute to one another in ſuch fort, as the firſt takes 67 
Crowns, as well for bis principal money as for bu profit, 
and the ſecond takes 126 Crowns, the queſtion 1s what each 
of thoſe Merchants brouoht into the Stock ? 

I put for the money of the ficſt man.1 R, therefore 
ſeeing that the ſum of both was 165 Crowns, the ſe- 
cond money Is 165 —1 R. Now it you take away 1R, 
which is the ſum che firſt man brought in, from the 
fum he received , which' was compounded of the 
principal and profit ;, you will find that the firſt mans 
profit will be 679 —1 R, and by the ſame Argu- 
ment you ſhall find , that the ſecond mans pro- 
fit will be 1 R— 39. Now.you muſt find what one 
foot gaineth in eight months, which will be done 
by the Rule of Three, thus, If in 12 months 
there be gained 64—1 R, how much will there be 
gained in eight months, and the fourth number 
fhall be '3* —- ?* for the firſt mans profit in 
eight' monchs; after that I ſeek what the ſecond 
man hath gained by another operation of the 
Rule of Three, ſaying, if 1 R gain *2* ——** what 
will 165 — L1R gain? and 1 find for my fourth 

7370+r 3 Q-J*R 
wy —— Which is equal to 
I . 


the ſecond mans profit, which we have already 
found to be 1 R — 39, and therefore by Reduction 


there will be an equatioa between 1 Q — 29 Rand 


number —— 
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*+R, all which 39 R being added 


73795 Q | 
_ and 3 Q taken away, there will be an equation be- 
tween 7370 and + Q + 3?” R, and conſequently be- 


tween 7370 — 37 R and + and therefore multi- 
plying all by 3, which is the number of the greateſt 
character , there will be yet an equation between 
i Qand 22110—-347R, out of which the ſquare 
root muſt be extrafted. The half of the number of 
roots is *{” , whoſe ſquare is *22522 , which added 
to 22110, make **4**” | whoſe ſquare root is 77 
from which if you take half the number of roots ,, 
there will remain '3* , that is to fay, 55 for thevalue 
of one root , and was the mony the firſt man put 
in bank; and for that w2 have found in tie perſuit 
of theſe operations, tha! the firſt mans profit was 
67—1 R, that ſame profic will be 67 — 55, that is 
to ſay 12 , by the ſame reafon the fecond mans ſtock 
ſhall be 110, and his profit 16. 


Sect. I IL. Que ons reſolved by Sard Numbers. 
_ Queſtion I. 


To divide any given number (as for example 4.) PL 


cording to mean and extream reaſon , that is to ſay, to 
divide 4. in two ' numbers , in (ith manner as that the 
whole 4. may bear the ſame proportion to its greater part, 
as the greateſt part bears to the leaſt ?9 

I put for the greateſt part 1 R, therefore the leaſt 
ſhall be 4 <R. Therefore there is the ſame proporti- 
on of 4 to 1 R,as of 1 R to 4— 1 R, and therefore 
the ſquare of the middle part 1 Q is equal to the 
product of the extreams 16 —4R, from which I ex- 
tract the root according to the rule before preſcribed. 
The balf of the number of roots is 3, whoſe ſquare 
4, add $0 16, makes 20 ; out of which the ſquare 

| £249] © 
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root ought to be extracted according to the precept; 
buc ſeeing ir is no ſquare number, I muſt content my 
ſelf by putting the radical ſign before it thus, R Q 20, 
from which I take the half of the number of roots , 
and Ihave for reſidue R Q 20— 2,- which is the value 
of the root; by which I ſhall find with facility, that the 
other part will bes -R Q 20. For the proof of 
this operation, it behoveth that theſe two parts ad= 
ded togzther make 4, and that the leſſer 6—R Q 20, 
being multiplied by 4, make the produc cqual io the 
ſquare of the greater part R Q20—2. 


Queſtion I I. 


To divide 8 into two parts, betrrecn which 2 may be 
mean proportional. | 

I pur for the firſt part 1 R,ther<fore he leſſir ſhall 
be 8—1R, 2nd ſeeing that 1 R and 2, and 8—1Rz, 
ought to be proportional, it behoveth tiat the ſquare 
of 2, which is 4, be «qual to the product of the ex- 
treams, which is 8 R-— 1 Q, and therefore after 
the reduction, It will be found that 1 Q is equal to 
8R— 4, whole ſquare root is R Q 12-j- 4. For the 
one part of 8, and for the other part 4—R Q 12, both 
the one and the other root do r:ſolve the queſtion, as 
you will find, if you will take the pains to examine It, 

From this practice may be framed an univerſal Ca- 
non, which may ferve for the reſolution of an 1nfinice 
number of Algebraical Problems, which may be con- 
ceived after this manner. The ſum given, which 
contaiacth the two extreams, ought to be diſtributed 


into two equal parts, that the ſquare of the half 


may be taken , from which.the ſquare of the mean 
proportional given, muſt be taken, and the ſquare 
root of the relidue added, and taken from the half 
of the given ſum, will ſhew the two parts EY 

| th 2 
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As for example, I take the half of 8, which is 4 whoſe 
ſquate is 16, from which I take 4, the ſquare of 2; 
which is the given mean, and there r:mains 12, whoſe 
ſquare root added to tt e ſame half, makes, 4RQ 1 2, 
_ and taken from the ſame half, makes 4—R Q._ 12. 


Queſtion ITT, 


To divide any given number (as fot example 4) mto 
three nambers continually proportional, in ſuch ſort as that 
the ſquares of the extreams joyned together , may be triple 
the ſquares of the mean. | . | 

I put 1 R for the number of the middle part, theft 
ſeeing all three ought to make the ſame ſum of 4, we 
ſhall have for the ſum of the extrems 4—1 R. Now 
ſeeing that of three numbers continually proporti> 
onal, the ſquare of the ſutn of the extrearns is equal 
to the ſquares of the extreams, and to the double of 
the ſquate of the middle part; 1 take the ſquare of 
this ſum 4 — 1 R, which is 16 -+þ 1 Q—8 R, from 
which 1 rake 2 Q, which 1s the double of the ſquare of 
# the middle part, and there will remain 16—1 Q—8R 
for the ſum of the ſquares of the extreams: Therefcre 
ſeeing that the condit:on of the queſtion requireth a 
triple proportion, there will be an <quation berweett 
i6 — 1 Q-8Rand3 dQ, add therefore 1 Q on both 
lides of the equation, and you ſhall have 4 Q <qual | 
to6 —8R, and dividing the whole by 4, which 1$ 
the number of the greateſt cbaraCter, the equation 
will be 1 Q equal to 4—2 R, whoſe ſquare root is 
R Q. 5—1 for the middle number ſought, and the 
ſum of the extreams ſhall be 5—R © 5, which being 
divided into two parts, by the Canon of the prece- 
dent queſtion, in ſach ſort as R Q.5 --- 1; be the mid= 
dle proportional, you will find tbat-the extreams 2re 
2 and 3 ---R Qs; therefore the three numbers af6 
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2andRQ5 t—, and 3—-R Qs, which altogether 
make 4, and are 1n continual proportion, and the 
ſquares of the extreams are triple the ſquare of the 
mean. 


S.&t. IV. Geometrical queſt ions reſolved by Algebra. 
| Queliion I. 


Here is apiece of ground of 4 greater length than 
breadth, whoſe angles are 1i;ht angles ,, and ina 


Before you at- triple proporticn, and their ſquares 
tempt the rejo-. taken togcther, are quintuple their" ſum. 
Iution .of ſnch The ſides, the diameter , and the capas 
queſtions , you city or ſuperfices of that piece of ground 
ruſt draw their is acmanaca. 

Baures, | | 

I put for the leaſt ſide 1R , therefore ſeeing they 
arc 1n a triple proportion, the other ſide ſhall be 3 R, 
Their ſquarcs ſhall be 1 Qaidg Q, which added to- 
gether make 10 Q ,wbich ought to be quintuple, the 
-1um of the rumbers. Now tle ſum of the numbers 
is 4 R, and its quinitple 2 R , and by conſequence, 
fze here aa gquation bctw-en 10 Q ard 20 R, 
which are two collateral Characters, and there- 
fore dividing 20 by :io,, which is the number 
of the greateſt charaE<r, you ſhall find 2 for theleaſt 
ce, therefore the greateſt fide thall be 6. Therefore 
phe ſapherficies ſhall be 12, and the diameter R Q 40. 


Queſtion, IT. 


' There is an equilateral triangle, whoſe ſuperficies FT; 
RQ ,243, The ſide and per pendicular 5s demanded. 

. Suppoſing thar the perpendiculzr of an equilateral 
triazgle doth always UGivice the fide into'two equal 
parts ,. I put forthe half of the ſide divided, 1 R 
Uefclsze the ire fhakl be 2 Bi,” Now m—_— 
P - 4 _ Ever 
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every equilateral triangle ; the ſquafe of the ſide is 
equal to the ſquare of the perpendicular joyned to 
the ſquare of the half of the ſide, which is 1 Q of the 
ſquare of the whole ſide, which is 4, I ſhall have 3 Q. 
for the ſquare of the perpendicutar , and ſoR Q 5 Q. 
ſhall be perpendicular, which is multiplied by the half 
of the ſide, which is 1 R (reducing it firſt to its ſquare 
becauſe of the radical ſign, which isin the number mal- 
tiplied) you ſhall have R Q 3 QQ, for the ſurperficies 
of the triangle : therefore there will be an equation 
between R Q 243 and RQ3QQ, and therefore 
there will be alſo an equation between their ſquares 5 
which are 243 and 3 QQ,, and the whole being di- 

vided by 3, the number of the greateſt character 5 
there will be yet an equation ber.ween 81 and 1 QQ-. 
[ extraCt therefore the ſquared ſquare root of 81, and 

have 3 for the half of the fide, 6 tor the ſide, R Q 27 

for the perpendicular, and R Q 243 for the ſuperfi- 


_ Cles of the triangle. 


Qneſtion III. 


There is a Semicircle , whoſe Diameter 1s devided a- 
Cording to mean and extream reaſon; on which there 1s 
raiſed a perpendicular produced to the circhmfernce , and 
the leſſer line which is drawn from the extremity of the di- 
ameter , to this point of the circumference, is R 2 20—Z, 
the quantity of the Diameter, and of its parts, and of thit 
perpendicular, is demanded, a ge eo bs 

To reſolve thisqueſtion, it is preſuppoſed that the 
greater part of the diameter ſhall be equal to the given 
Line, 2s may with facility be. Geometrically demon- 
ſtrated. Thar being done, I pur for the leſkef part of 
the diameter 1 RA; therefore ſeeing that the other part 


R || is given RQ 20—2, the whole diameter {hall be 


mm 
ery 


RK Q.20<2-þ-1 R; which multiplied by x R, giveth 
« Pp2 for 


226 Algebra Brevis, 
for the product RQ 28 — 2 R & 1 Q, equal to the: 
{quare of the given quantity, which is 24—R Q 320, 
and by due tranſpoiition you ſhall find 1 Q equal to 
24—RQ 320+2R—RQ 20, from which the 
ſquare root ought to be extracted , taking exa@ no- 
tice that the particles which kave the Coſlick Cha- 
racters may hold place, with the number of roots, 
I conſider therefore in this term of the equation , 
the number of roots which 1s 2—-R Q 20, whereof 
I take the half, which is i—R Q 5, to whoſe ſquare 
6 R Q 20, the abſolute number 24—R Q 320, ought 
to be added, and the fum will be 33—=R Q 500, 
whoſe ſquare root ought to be extrafted as trom A- 
potomes, as hath Þeen ſhewn in the laſt Section of 
| the forth Chapter, ther root is F—R Qs, «which 
added to the half of the number of the roots 1—R Q 5 
gives for the ſums — R Q 20, which is the value of 
1 root, that is to ſay, of the Icfler part of the diame-. 
ter ; and therefore if you add it to the greater part ,' 
you ſhall have 4 forthe quantity of the whole diame- 
ter, from whence the perpendicular is eafily known, 
provided the rules of Geometry be in any r:aſonable 
manner underſtood. 


Sect, 5. Queſtions reſolved by the Second Roots, 
Queftion I. 


Hree men have amonoſt them a ſum of mony : The 

firſt ſaith to the ſecond, If you deliver me the balf 
of your money, I ſhall have 100 Crowns : The ſecond ſaith* 
tothe third , If you deliver :me 7 of your mony , 1 ſhak 
have 100! Crowns, The third ſaith to the firſh,If you de- 
lzver me 5 of your money , 1 ſhall have Yoo Crowns. 
armand kow mnch money each one hath. 


I put for the firſt mans money 1 R of Crowrs, _s 
| | _ 
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for the ſecond mans money 1 A, and for the third 
mans money 1 B: therefore the firſt which hath 1 R 
with ; of the ſecond mans mony ſhall have 1 R+ z 
A equal to 100, and by conſequence 5 A ſhall be e- 
qual to 100— 1 R, and multiplying the whole by 2 
7 A ſhall be equal to 200—2 R. I begin again there- 
fore the operation, and inſtead of 1 A, I put for my 


| fecond number 200 —2 R. Now the queſtion re- 


quires that the ſecond man (with + of the third mans) 
ſhall have 100 : . therefore there will be an equation 
between 200— 2 R-+; B, and btween 100, add to 
both parts of the equation 2 R, and take away 200 , 
there will yet remain an equation between 4+ B and 
2 R— 100, and multiplying the whole by 3, you 
will have 1 B equal to 6 R—3oo: That being found, 
I begin again the work, and inſtead of 1 B 1 put for 
the third number 6 R— 300, which added co 3 of 
the firſt mans, make *{R — 3oo , which ought 
to be equal to 105, therefore if you add on both 
parts 300, there: will be an equation between £5 R 
and 400, therefore if you divide 400 by 75, you ſhall 
find 64 for one root, therefore the fecond, which had 
200—2R, ſhall have 200 —128, that is to ſay 7 2, 
and the third ſhall have 84. Thoſe three nymbers do 
perfettly fatisfie all the conditions of the queſtion. 


Queſtion 1. 


Two men divide between themſelves three hundred 
Crowns, in ſuch ſort, as that the ſecond mans money di- 
vided by that of the firſt mans, makes 3. It is demanded 
bow much each of them hath. 

I put for the firſt mans mony 1 R, and that of the 
ſecond 1 A, there is therefore an equation between 
1 Rr A, and 300, and therefore 1 A is to equal to 
300=1 R, therefore *?*#* isequal toZ, and by 
Pp 3 | Ccon- 
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conſequence in croſs multiplying theſe two Fraftions» 
| I ſhall have 600—2 Re equal to5R , and dividing 


ſhall find 120 for the firſt mans mony, ſo ſhall the 
 Pther h haye I 80. 


Queſtion ITT. 


To find two numbers whoſe produc may be 10, and 
the ſum of their ſquares 29. 
' I put for the firſt x R, and for the other 2 A, the 
produdt is 1 RR A, equal to 10. therefore in dividing 
the whole by 1 R, there will he an equation between 
1 Aand 4, and therefore begin again the oprati- 
on, and put for the firſt 1 R, and for the ſecond £2 , 
their ſpares are 1 Q 15? equal to29, and after the 
4 reductions and extractions of the roots, I find 5 and 
2 2 for wy ſought numbers, 


Ka. V I. Queſtions reſolved indefinitely. 


*F* Hat queſton i is ſaid to be reſolved indefinitely, in 
L *-which the'numbers are demonſtrated in ſuch AIl- 
gchraical terms , as do ſ:tisfie all the conditions of 
Fu queſtion JEOParer: | 


Queſtion I. 


pontinual, | 
"1 prefuppoſe that when there; is four numbers in A- 


IE proportion', the ſum of the extreams- is 
alwayes equal to the ſym of the means : whence it fol- 
Ig9s, thar' in our queſtion the ſum of the exſtreams 
ſhal] he 9, and the:ſum of the means alſo 6 , ' I put 
pore phe ſecond Pe Fhereioge the third ſhall be 6= he R, 

YT Fg cle 


00 ſhall be alſo equal.to 5 R, and dividing 600 by 5, } | 


To divide 112 anto four numbers Arithmetically and | 
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their difference is 2 R—6, preſuppoſing, 1.R to..-be 
the: greater number of the two; -if therefore I add 
this difference to 1 R, I ſhall have 3R —6 ,and if] 
take it from 6 -——1 R, 1 ſhall have 12—3R, and 
therefore the four numbers in continued Arithme- 
tical proportion , ſhall be 3 R—6|1R]6—1R 12-- 
3 R | and the queſtion is indefinitely reſo!yed ,. ig 
purſuit of which you may tzke ſuch a nutmber as you 
pleaſe for the value of 1 R, proyided nevertheleſs, 
that you .do admit of fained numbers leſs than 'no- 
thing : However, if you wiil have no other numbers 
than what are rea}, you ovght to take the yalye. of 
1.R, beneath 4 and above 2, which will be eaſily ,yn» 
derſtood by a little experience. I 
Take for example £, for the value of 1 R, therefore 
the firſt number, which is 3 R-— 6, ſhall be *$—6, 
that is to ſay 2, the ſecond ſhall be-+, the third Z,and 
the fourth 2, which added together make 12, and 
are in continued Arithmetical proportion. And fo you 
may take an infinite number of others. EET, 


Queſtion 11, 


A Vintner hath three ſorts of Wine . the firſt is worth 
4 the ſecond 6, and the third 10 pence the pint ; of theſe 
three ſorts of Wine he deſires to fill a Veſſel which contains 
8o pints, which may be worth 8 pence the pint ;, I demand 
how many pints he ought to take of each. ſort. 

'You ought here to conſider, that the number $0 
muſt be divided into three ſuch numbers, as the firſt 
multiplied by 4, the ſecond by 6, and the third by 19, 
the ſums of the three produCts added together , may 
make 640(becauſe that all the Wire which ſhall be in 
the Veſle] to be filled will coſt 640 pence, ſeeing that if 
one pint be worth 8 pence, 80 pints will be worth 
640 pence) I put therefore for the third number 1 R, 

I PP 4 which 
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which multiplied by 10 , mzkes 10 R, which being 
' Jaken from 640, doth leave for the reſidue 640—10R, 
which 1s a number containing the firſt 4 times , and 
the ſecond 6 times. On the contrary, ſeeing that the 
third hath heen put 1 R, therefore 80 — 1 R,, ſhall 
make the ſum of the firſt and the ſecond, which mul- 
tiplied by 4, will give 320— 4 R, which being ſub- 
fkracted from 640 — 10R, will leave 320 — 6R 
double to the ſecond number, and therzfore the ſe- 
cond ſhall be 160 — 3 R. In like manner the ſame 
ſum $89 — 1 R multiplied by 6, will produce '480— 
6 R; therefore if you take way 640 — 16 Be, there 
will remain 4 R—160, double to the firſt, and there- 
fore the firſt ſhall be 2 R — 80. See here the Queſtion 
refolved indefinitely, the firſt number'is 2 Re— 80, 
the fecond 160 — 3R,and the third 1 R. The terms 
between which you ought to take the value of 1R 
2re 53 3,and 40, if therefore you take 46 for the 
value of 1 R, you ſhall have 46 pints of Wine of 10 4. 
the pint, 22 of 6,and 12 of that of 4 pence the pint. 
Here l intreat you to conſider, That it is impoſ- 
ſible perfe&tly to underſtand the Rule of 
A ſpecial Allegation, without the knowledge of 4/- 
Note, gebrd : Forif you propole this queſtion 
=Y to one skilful only in Arithmertick, he will 
give you for the 3 ſought numbers, 40, 20, aad 20, 
And if you tell him, that of the fort of Wine of 4 
pence the pint, you have but 16 pints, he will remain 
aftoniſhed, whereas by your queſtion reſolved inde- 
finitely by Alpebra, you will'be able to give ſatisfc- 
ftioa to this condition infinite kinds and manners. 


Qncſtton. I. 
Two numbers are ſou ht, which have 56 for the diffe- 


rence of their Cihcs, and wich added together. make 6. 
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I put for the difference of thoſe numhers 1 R, and 
if from the difference of thoſe two Cubes you take 
the Cube of the difference of the ſides, dividing this 
reſidue by the triple of the difference of the ſides, you 
have for the quotient the product of the fides, it fol- 
lows, that if frem 55 you take 1 C, and that the re- 
fſidyal 56—1C be diyided by the difference of the 
ſides, which is R:, the quotient £*;> ſhall be triple the 
the product of the fides; and therefore if you divide 
this quotient by 3, you will have for the product of 
the ſides £5-45, which is equavaleat to {x — 7 there- 
fore if you divide 6 (which is the ſum of your two 
ſought numbers) into two parts, whoſe product may 
be 3: — £1,you will have the queſtion reſolved inde- 
finitely. Now to attain this, I have given you a Ca- 
non in the ſecond Queſtion of the thicd Section, the 
half of the ſum is 3, whoſe ſquare is 9, from which 
if you take the produft found , there will remain 
9-|- +4--£- whoſe ſquare root added, and taken from 
the balf of the ſum , gives for the reſolution 3 + R 
(9-H8---35) which ſhall be the greateſt ſought num 
ber, and 3 — R Q (9 +X<?---4z which ſhall be the 
leaſt, Now theſe two numbers reſolyes the Queſtion 
indefinitely in ſuch ſort, that if you take two'for the 
value of the root, you will find that your two ſonght. 
numbers ſhall be 4 and 2, and every other number 
(taken for the yalye of : R) above 2, will reſolve 
the Queſtion, 


Appendix. 


Appendix, 


Queſtions in Ahebra, moſt of 
which require the Rule of Three in their 
Operation. 


Queſtion I. 


; Merchant receives in exchange for 568 Crowns , 
| four . kinds of Mony , of 7. firſt 7 make one 
Crown, of the ſecond 18., of the third 21 , and of the 
Forth 28 make one Crown. JMoreover , he recived of 
each ſort of Mony alike number. I demand how much 
be received of each kind of | Money ? 

.. Put x R.for the quantity of each kind of Money | 
and then conſtitute the Rule of Three after this man. 
"fr : | Crowns. 


7 #Pieces of Crown ©: AR 

Tf. 1 money be/1 what Toney | an- TA 

\ worth Js h 'R {wer or 

28 | R 
For if 7 pieces of mony make 1 Crown, 1 R of 
 Mony will make 5 Rof Crowns, and ſo of the reſt. 
Now their FraCtions deſcribed in the fourth place, do 
make together ,J- R of Crowns, equal to the num- 
ber of 568 Crowns, Divide therefore 568 by .7z and 
you have fiar the value of 1 R 2106, and fo many 
Pieces of <ach kind of money he received ; which 


« Thus I provi: - 


p—_— 
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C7 s 2.3 
= i viece are{ 1 Crown( what _ I2 
If 21 worth Anſmerk 99 
28_ 4.72 


For 2016 pieces of the firſt kind of mony do make 
288 Crowns, and as any of the ſecond kind make 
112, as many of the third kind make 96, and of the 
fourth kiad 72, which added together, do make 568 


Crowns. ” 
Queſtion IT, 


A certain man hath two meaſures of Wine, the one worth 
12 Crowns , the other 15, Now he deſires of both theſe 
Wines to fill another equal meaſure , whoſe worth . may be 
13-Crowns. I demand what part of each of thoſe Wines he 
znuſt taks to fill the other to be worth that price ? 
Put 1 R for the part of the meaſure of the worſt 
Wine, and for the part of the meaſure of the beſt Wine 
I—7q R, then work by the Rule of Three thus : 
Meaſ. Cro. Crowns 
- Worſt Wine I 12 1R? make 12 R 


Beſt Wine I | I5 I—IR? make I5 _ 15R 


12 Crowns, 1 R of one meaſure of the ſame Wine 
will be worth 12 R of Crowns, and if one meaſure 
of the beſt Wine be worth 15 Crowns 1—1 R ofa 
meaſure of-the ſame Wine: will-be worth 15—15 R. 
Therefore 1 R meaſure of the worſt Wine, and 1—1R 
meaſure of the Beſt will be worth 15 —3 R Crowns, 
which ought to be ves to 13. Crowns. Add therefore 
3R to each part of the equation , and the equation 
will be between 2 R + 13and 15 ; take away there- 
fore 13 from both ſides, and the equation will be be- 
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tween 3 Rand 2, Divide therefore 2 by 3, and you 
ſhall have ; for the value of 1R, and fo much ought 
to be taken of the meaſure of the worſt Wine, and 
z part of the meaſure of the beſt Wine, which thus 
{ prove by the Rule of Three : 
| Meaſ. Cro. Crowns 
Worſt Wine r 12 5? worth 8 
NE INNEY —— Cr, 
| I I5 
For 2, of a meaſure of the worſt Wine is worth $8 
Crowns.and Zof the meaſure of the beſt Wine is worth 
5 Crowns, which added together make three. 


Queſtion I1T. 


T bave a meaſure of Wine worth ten Crowns ;, How much 
| Water muſt I mix with one meaſure, that a mixed ( like ) 
meaſure may be worth ſeven Crowns ? - 

Put for the meaſure of Water 1 R, then frame the 
queſtion by the Rule of Three, thns : 


Meaf. Meal. Meaſ. 
Wine, Water, Crowns mijxt Crowns 
| {YN | IO 
i+1R 10 1? wotrth——- 
ME þ 1+1R 


For if a meaſure of wine , together with 1 R of 

a meaſure of Water, be worth 1o Crowns, one mea- 

ſure of Wine and Water mingled together wilt be 
_ 


' worth 


— and ſo the equation will be between 
I +1R | | 
IO 


* 


— and 7 , which by croſs multiplicatian'is 
1-+1R | | 
Teduced.to 10 and 7 +R, take away 7 from each 
_ Part ofthe equation, and it will be between 4 
| Hp 785 


SAS SA AmM2yt) 


7R; divide 3 by 7 , and you have for 1 R, 3, and fo 
much Water ought to be mingled with a meaſure of 
Wine , that a meaſure of the mixture may be worth 
ſeven Crowns, and is thus proyed : 


Meaſure of 
Wine and Water Crowns Meaſure Crowns 
13 Io 1? worth 7 


For if 1 of Wine and of Water be worth 10 Crowns, 
x of that mixture is worth 7 Crowns. 


Queſtion I V. 


There are in a certain Veſſel 20 meaſures of Wine, of 
which .each of them are worth 12 Crowns the meaſure < 
Now this Veſſel is filled up with Water , and then one mea- 
ſure of this mixture is worth 12 Crowns, I demand the 
content of the Veſſel. 

Put for the meaſure 20-+1R, then work by the 
Rule of Three thus : 


Meaſures Meaſures Meaſ. = 
of Wine of Water Cro, Mixt Crowns 
240 
20-+1R 240 1? worth -—— 
20+1R 


For if one meaſure of Wine be worth twelve 
Crowns ,, a meaſure of Wine 20 + 1 R meaſare 
of Water together will be worth 240 Crowns : 
therefore one meaſure mixt will be worth 


2.40 
Crowns, ſo the Equation is found be- 
20-r R 
240 | 
tween ——————and 1o, which by croſs multiplt- 


20+IR cation 


EG 
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caution is reduced to 240 and 200-10 R; take a- 


way 200 from both parts, and there will remain an e. 
quation between 40 and 10 R : Divide 40 by to, and 
you have 4 for the price of the root, and ſo many 
meaſures of Water were put into the Veſſel, and 


therefore the whole Veſlel contains 24 meaſures, thus 


proved: 24 meaſures Wine and Water worth 240 
Crowns, 1 meaſure worth 10 Crowns. 


Queſtion V. 


Two Letter-Carriers belonging to two Cities diſtant 
each from other 140 leagnes ſet forth towards one another, 
at one and the ſame time 5, the oxe travels eight leagues 4 
day, the other ſix. T demand on what daythey ſhall meet 
together. 


"Put 1 R for the day , then work by the Rule of 


Fhree thus ; 
Dayes Leagues Dayes Leagues 
I 8 x R? 8R. 
6 : 1 R? 6R. 


I : 

| The firſt therefore in 1 R of days ſhall travel 8 R 
of leagues, and the later 6 R. and both of them to- 
gether will have meaſured 14R, of leagues, that 1s 
r40 leagues. There is: therefore an equation between 
14 Rand 140. Divide then 140 by 14, and you ſhall 
have ten for the value of 1 Re. So the tenth day finiſh< 
ed, they met together, which thus I prove. 

 Dayes ws Dayes Leagues 

I 


10? 80 
Li ———_—— = 1 ——— -—m_— * [I w=—mpmmns 
I 6 10? 60 


For the firſt in 10 dayes went 80 Ieagues, and the 
later went 60 leagues, which both rogether make 
140, the diſtance of the two Cities from-one another... 

| ©." - Qpeltion 
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Queſtion V L 


A certain Merchant bought a quantity of Wool, and 
another quantity of wax , which coſt bim together 124. 


Crowns. Now 100 pound weight of Wooll coſk bim qo 


Crowns, and 109 pound of wax coſt him 14 Crowns ; but 
the quantity of Wooll that he bonght was double ro the 


quantity of Wax. I demand bow many pounds of each ſort 


the Merchant bought ? 


Put for the wax 1 R, and for the wooll2 R of 


pounds, then work by the Rule of Three thus : 


Pounds Crowns Pounds Crowns 
100 Wooall 7 2 R Wooll? —— 
100 Wax I4 1R Wax? = 


Therefore there will be an equation between,z* R 


of Crowns, and 124 Crowns. Divide therefore 124 
by ,22, and you ſhall have for the value of z R442 5, 
and fo many pounds of Wax he bought, and of Woolt 
885 5, which is thus proved : 


106 Pounds, Wax +14. Crow. 442 Pounds 5 62 Cr. 


And ſo for Wooll and Wax, together he expended 
124 Crowns: 


Queſtion V1 I. 


One buys 4 number of Ells of Velvet, which he ſellah 


agan ;, he buys 5 Ells for 7 Crowns,” and fells 7 Ells for 
11 Crowns, \and gained on the Bargain 100 Crowns, I de- 
mand how many Ells of Velvet he bought and ſold in all? 


237, 


Put 
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- Pat for the quantity of Ells 1 R, then work by the 
Rule of Three thus : 


] 
Ells Crowns =_ Crowns ; 
| 7 T: 1R? 1:R 
j You fee if 7R of Crowns which he laid out be 
| ſubſtraſted from == R of Crowns which he received, 
there will remain ,*, R of Crowns for the profir, 
Therefore the equation will be between ,* R and 100 
R, divide 100 by ,5, and you have 583 < for the va- 
Jue of x R, and ſo many Ells he bought and ſold. 
"Thus proved : 
Ells Crowns Ells Crowns 
5 I 5833%? 816} 
7 11 5833z%? g167 f; 


By which you may perceive there is 100 Crowns 
gotten, | th 
Queſtion V III. 


A certain man buys a number of Ells of Velvet , pay- 
#29 11 Crowns for 7 Ells : Now be ſells the whole again 
after the rate of 5 Ells for 5 Crowns, and loſt 100 Crowns 


the bargain, _ 1 demand how many Ells he bought and a 
old in all | &f 
Pur for the number of Ells 1 R, and then work by the i 
rule of Three thus: *. wk 
Ells Crowns FE lls Crowns _ 

Ku I Ke "FR. anc 

_—_ OI Tr rn x.” vn 


5 7 Re 7 R. | fo! 
Then 


Appendix. 

Then if 2 R of crowns which he received, be ſih- 
ſtrafted from 5=R of crowns which he expended;the 
Joſs will happen to be 5, R of crowns. So the equaci- 
on will be between 5,, R of crowns, and ioo crowhss- 
Divide therefore 100 by£,, and you ſhall have for 
the valiie of x R, 583 3 Ells, and ſo many Ells were 
bought and ſold, which thus I prove : | 


Ells Crowns 
d) IE 


__ 


58347  . 916} 


= —_— 


m——Þ 


Es | 7 583 L ? 816 : 
Where you ſee heloſt 100 crowns by the bargaitt; 


Queſtion I X; 


A man buys I0O pounds of Wax for I'7 Crowns, 1 dex 
mand how many pounds he muſt ſell” for one crown, that 
fo on 102. crowns he may gain 18 crowns ? 


Put r R for the number of ponnds, then- work by 

the Rule of Three thus framed : ; 
Crowns Pounds Crowns Ponnds 

I7 TOO IO2 600 

5 1R 132+ 18?-128R 

| For 102 crowns do give 600 pounds, and if for ofte 

crown there be given 1Rof pounds,there will be t2oR 

of pounds given for 102 ++ 18, which ſaid 120 are e- 

qual to 600 pounds, the quantity of the Wax fold. 

Therefore the equation ſhall be between 120 R of 

pounds and 600 pounds. Divide therefore 600 by 120, 

and ſo you have for the value of 1R, 5 pounds, and 

ſo many pounds are ſold for one crown fo as that in 

600 pounds 18 crowns may be gained on 102, thug 


proveds { 4 
Qq Pounds 


22 . #5” 5g 
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Pounds Crowns Pounds Crowng 
200 I7 600 ? Io02 
5 I 600 ? 120 


_ Where 1n the firſt example 600 pound made 102, 
IM this it makes 120, that is 102 + 18, 


Queſtion, XR. 


A Man bays 169 pounds of Wax for 17 crowns , dif-- 
poſing of which he loſeth 18 crowns, on 102. Crowns. I de- 
mand how many poands he ſold for one crown ? 

Put for the number of pounds 1 R, then work by 
the Rule of Three, thus conſtituted. 

Crowns Pounds Crowns Pounds 


17 100 102 ? 600 
= :R 102—18? 46%R. 


So there will be equation between 84 R of pounds 
and 600 puunds. Divide therefore 606 by $4, and 
the value of i R will be 7 pounds and ,,and ſo many 
Pounds he ſold for one crown, and loſt 18 crowns on 
xXo2 by the bargain, which thus I prove: 


Pounds Crowns Pounds Crowns 
TOO I7 6002? IOZ 
prtm—— om - Siege Gs am—_ - —_ _— 
72 I 600 ? 34 


F _ 
Where you ſee he laid out 102 crowns for 600 
pounds, and inſtezd thereof received but 84 crowns, 
hat is 102—1S CroWNS, 


SS OX v7 I. OOO SET SY 


Queſtion XI. 


A certain man aprees with a ſervant for 12 months . 
fervice, for ten crowns and a coat, but at the end of - 
foen months, be goes him the ous and mom 

<< a—_ Fromm: 


Appendix, 241 
browns. I demand then at what tate he eſteemed th® 
0ar. _ EN 

Put for the price of the coat 1 R of crowns , and 
ſay by the rule of Three. If 12 months require 
1 R + 10 crowns, how much will . one month 
require? and you ſhall find that it will require 
FR 10rd, os ee gn” 
hn of crowns : Again fay; If 75 months re- 
quire 1 R + 2 crowns, how much will one month 

' Tequire, and you ſhall find .it tobe IR + A 
as here under appears. . 7 


Month Crowns Month Crowns 


| IR +10 
I2 1R +10 12 Wm 
12 


7 1R+2 1? — 


ONE ET 3 

Therefore there will be an equation between 

iR+1o0 TR-þ2 _ es 

———and —ſeeing both. are the reward 

I2 | | 7 | | EA Ds ANT ay 3:21.51 

of one month, which equation by croſs. multiph- 

cation” j$reduced to 7 R + 70,and 12 R + 24,take 

away 24 from both parts, and the equation will be 

| between 7 R + 46 and 12 R. Again, takeaway 7 

from both parts, then it will be .45; equal to 5.R'5 

divide 46 by 5, and the price of a root,and fo oof 

the coat is 9 4 crowns, as appears kere under, "The 
reward of 12 months is rg 4, and: of 7, 11 x. 


| -_- Noth Crowns Months Crowns 
nut” B17 + IRE uh AK > MN 


; . _, ER od "Tl n 
p . £4 - 4 CY 2% LA. 
$f EET Y.. ' LE ; 
-q-2, Why” 
- _- C ” 


; 3* 


242 Appendix , 


Queſtion XI. 


A certain Citizen agrees with a ſloathful ſervatt 
for 30 days, that every day he wrought he would give 
him 7 Groats, but for every day that be idled,and wrought 
not, he was to allow his Maſter five Groats : when the 
30 days mere paſt, it happens, that the ſervant was to 
receive nothing from his —_ » nor the Maſter from 
the Servant, 1 demand then, how many days he laboured, 
and how many he idted? © | 

Put 1 R for thedays of labour, and 30— 1 R for 
the days of idleneſs, and then frame the Rule of 
Three thus : | 

Day Groats Days : Groats 

Labour r 7 1R? 7R 

_ Idlenefs 1 5 36—1R!? 150—5R 

Now ſeeing that his work and play came to one 
reckoning, there will be an equation between 7 R 
and 150—5 R, add 5 R tocach part, and the equa- 
_ tion will be between 12 Rand 150. Divide therefore 
150 by 12, and yon. haye for the value of 1 R, 127, 
and ſo many days he-laboured, and 17 days + he idled, 
which is. thus proved - | 


Day Groats -, "rs Groats 
Labour r AE SO... 
Idleneſs r © ED ies A, » HE ; 87% 

Where you ſee the reward js the ſame with the 


mulct. 2 
Queſtion X IT. 


One ſells 20 pound weight , pare Saffron, and part 
Ginger, for 45 crowns ;, but be fold 1 pownd of Saffron 


for tbree-growns, and 1 pond of Ginger for x 4 _ 
EEC 4 Lb nn ——_— _ - p 


F EE” oy SE EF 
Appendix. _—_ 
The queſtion 1s, how many pounds of each fort be ſold ? 
Put for the Saffron 1 R of pounds, and for the 
Ginger 20—1R of pounds,then by the Rule of Three 
work thus : 


Pound Crowns Pounds Crowns 

Saffron 1 3 IR 3K. 

| BE 

Ginger 1 . 20'= 5 foot 

: 2 
Therefore the equation is between the ſum of 
20—IR 
3 R of crowns, and —— —— of crowns added to- 
- 

gether, and 45 crowns, now that ſum isi0o + £ R 

| 20—IR 


of crowns ( for is equal to 10 1 ;Rto 


2 
which if you add 3 R of crowns, it makes the ſum 
10-+£R) therefore the equation ſhall be between 
Io +£R of crowns, and 45 crowns. Take away 
ro from both parts, and it will be between £ R and 
35- Divide therefore 25 by 5, and you ſhall bave 14 
for the yalue of x R. And ſo many pounds of Sat- 
fron were ſold, and 6 pounds of Ginger, which thus 


I prove: 

Pound Crowns Pounds Crown 
Saffron 1 5 I4?. 4.2 
Ginger 1 2 6? _ 


Z 3 
Where you ſee that the price of 14 pound Saffron, 
and 6 pound Ginger added make 45 crowns. 


Queſtion X 1V, 


A certain Tradeſman hath 2 ſorts of coyn, in number 
Qq3 | 560- 
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560 preces, worth 160 crowns ;, 4 certain part thereof 13 
north each piece % of a crown, and each piece of tbe reſt 
x of acrown, 1 demand, the number of the firſt and later 


fort of money ? 
- Pur 1 R for the firſt, and 560— 1 R for the later, 


and then conſtitute the Rule of Three after this man» 
ner ; 


| Money Crown Mony 
-F ; ht: 3» 
go 0s aps ———_ — 
560—IR 
j L $50 —IR: AE GRY 


eh 
The fourth nymber found is equal to 160 
Erowns , and the ſum of their numbers makes 
566—1R 
140+ 14 4TH equal to 140 T* R, 


fo which if you oh. + R, mak*sthe ſum 140 + 
7 R,)There is therefore an equation between 140 + 
f, R , and 160 crows. Take 140 from 'both 
parts, and then the equation is between Z, and 20, 

ivide therefore 20 by &,, and you have 240 for the 
yalye of 1 R,and fo much money there was of the 
fixlt ſort,of which each piece was worth + of a crown 
of the latter kind 320, each worth 5 of a crown, 


Thus proved : g 


Money IT Money Crowns 
| ; 2407 oy 
GE rt mm mm mmm men - 
1 - 320? Bo 


Whexe you ſee the numbers in the foyrth place 
make 160 crowns. = 


| Queſtjon XV, 


In the Army of 1 the Emperaur » the number of the 
I Infantry 


uM 
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Infantry were oftuple to the number of the Cavalry, a- 
mong them there 1s diftributed 392000 crowns, ſo as 
that every Foot Soldier had 5 crowns, and every Hor ſe-' 
man 16, The queſtion 1s, Of how many Horſemen the 
Army conſiſted, and of how many Foot men ? | 

Put I R for the Horſemen, and 8 R for the Foot, 
according to the condition of the queſtion, and thea 
conſtitute the Rule of Three thus : 

Crowns Horſemen Crowns 
Horſe x 16 IR I6R | 
O56R 


— - qygn——__ ——— ——— I 


Foot 1 5 Foot8R 40 R 
Therefore 56 R of crowns ſhall beequal to 392000 
crowns: wherefore divide 392000 by 56, and you 
ſhall have 1R 000 for the number of Horſemen , 
therefore the Foot ſhall be 56000, eight times as 
many, and ſo there will be diſtributed to the Horſe- 
men 1120co crowns; and to the Foot 280000, which 
together make 392000 crowns. _ OS 


Queſtion XVL 


A man hath a certain ſum of Money in a purſe, which 
a ſtander by judgeth to be 609 crowns, whoſe errour he 
thus correlts, If to what I bave in this purſe, there 
be added *, * and 5, and from the ſum there bs ſubſtra- 
fed £, part of my money, then I ſhould have 600 crowns, 
The queſtion is, How many crowns he had in the purſe ? 

Put 1 R for the number of crowns, If the parts £ 
R, £ and; R, which together make 1 & R, be added 
to 1 R, the whole makes 2 & R; take away ,, R, and 
there will remain 2 R equal to 600, Divide therefore 
600 by 2, and you have 300 for the valye of. 
IR, and ſo much money was in the purſe, For if 
you add the 5, the &, and 5, to wit 150, 100, and 75, 
It yyill maks the ſum of 625, and taking away Z, , to 


Q44 wig 
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wit 25, thereſt will be the number 600, which res 
ſolves the queſtion. 


Queſtion X VII. 


certain Traveler goes 9 miles a day, another Tra: 
veller after the tenth day paſt, begins his journey from the 
ſame place, ang goes every day 14 miles. I demand in 
pow many days the latter will overtake the firſt. 
Put x R forthe number of days, therefore the firſt 
over and above 9o miles, which he hath gone in ten 
days, goeth in 1 R of days, beſides 9 R of mites , 
ſecing chat every day he goeth 9g miles, But the lat- 
ter going 14 miles each day,goeth 1 R of days, 14R 
of miles, and becauſe the firſt of neceſſity in 1 R of 
days goes as many miles together with go, which he 
yent inten days as the latter went in t R of days 
ſith that then they are to meet together , the equa- 
tion ſhall be between 9 R-+90 and 14 R. Take away 
90 from both parts, and it will be hetween go and 5R. 
Re therefore 90 by 5, and 1 R makes 18. There- 
re in 18 days they ſhall come together. For the 
firſt in 18 days went 162 miles, which added to go, 
be wadethe firſt 10 days, makes 252 miles, which the 
latter went in 18 days, 


Queſtion X V IT I. 


HA Traveller goes nine miles a day, another Traveller 
#fter the end of ten days begins the ſame journeys 1 de- 
mand,bow many miles a day the latter ought to trayel,that 
þ 74 $2 days be mey overtake the firſt. 

Put 1 R* for the” miles, Therefore in 18 days he 
will have trayelled 18 R of miles. Seeing therefore 
that the firſt travelling every day 9 miles, went In 


:28 days 162 miles, and adding thereto 90, which he 
went 


—_———_ -_———_ A. 4— + > S 
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went the fir ten days before the ſecond ſet forth.it is 
manifeſt,rhat he travelled 252 miles. Therefore the 
equation is between 18R and 252, Divide 252 by 
18, and you have 14 forthe value of 1 R, and ſo 
many miles the latter ought to travel, to overtake the 
firſt in 18 days, p | 


Queſtion XI X. 


A certain man dying, made hu Will and Teſtament 
leaving 3000 Crowns to be diſtributed between bis Wife, 
Son, and two Daughters, on this condition, that the Por- 
t0n of the Son might be double to that of the Mother, and 
the Portion of the Mother double alſo to the Portion of each 
of the Danghters: The queſtion how much each ones 
Portion was ! 

Put for the Portion of one of the Daughters x R;, 

for the Mothers Portion 2 R, and for the Sons Porti- 
on 4 R. So there will be an equation between 8 R and 
3000 Crowns, ; 


Cone Daughter 1R Oe 375 

The Por- the other Daugh.1R A, Op 

tion of = Mother 2R( FOAt 18 750 £5 
Athe Son 4R C1500}; 

Divide 3000 by 8, ſo the value of 1 R will be 375, 

the Portion of one of the Daughters, and therefore 

the Mothers Portion will be 950, and the Sons 1000. 


Queſtion XX. 


A certain man receiveth of a Merchant,a quantity of 
Saffron for 10 Crowns ;, and again be receives of the ſame 
man 2.4 pounds more of Saffron, at length he returns to 
him 30 pounds thereof ag ain, and the Merchant computing 

| | ER tbe 
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the price of the Saffron reſtorerh to him 14, Crowns, I de- 
mand the price of a pound of that Saffron. 

Here you ſee 10 crowns, + 24 pounds to be the 
whole debt which the Buyer owed to the Merchant, 
and in like manner 36 pounds —14 crowns. There. 
fore there will be an equation between 19crowns-Þ-24, 
- pounds and 3p pounds—14 crowns, Add i 4 crowns 
on both parts, and the equation will be between 24 
crowns + 2.4 pounds and 3o pounds, take away 24 
ponnds trom both parts, and it will be between 24 
and 6 pounds. Divide 24 by 6, and you have 4 for 
the root, and fo many crowns one pound of Saffron 
is worth, which I provethus, 2 7 pounds are, bought 
for 10 crowns, and ſo the Buyer received of the Mer- 
chant 26 +, which were worth 106 crowns. If there. 
fore to the Merchant there be reſtored 30 pounds, 
the Merchant oweth to the Buyer 3 5, ſeeing he recei. 
ved cnly 26 + but 3 5 pound are worth 14 crowns, 
which the Merchant rendered to the Buyer, 


Queſtion X XI. 


Two men enter into Fellowſhip in Trade, now the ſecond 
brings with bim double the money that the firſt brings, and 
s Crowns over and above. They gain by their Traffick. 
e60 Crowns,of which the firſt takes to himſelf3<oCrowns, 
and the ſecond 660 I demand how much each put in bank ? 
- Put for the firſt 1 R, and for the ſecond 2 R -+- 5, 
the fum of both together is 3 R +5, which have 

amed g5o Crowns. "Then work by the Rule of 
*4 aree [tus : 


SK-=5S p60 - 17 os 


ce; SL 
You ſhall find that the firſt which hrought 1n 
960 be 
pl Ig hath gained T Ns which number Is © 


3[Þ5 qual 


gual to 300 Crowns which he received. This equation 
by croſs multiplying will be reduced to 960 R equal 
to 900 R + 1500. Take away therefore 9co R from 
both parts, and there will remain 60 Requal to 1500, 
divide 1500 by 60; and you have 25 for oneR, and fo 
much the firſt put in bank, therefore the ſecond put 
in 55 Crowns, and 1s thus proved: For both put in $0. 
Crowns. 980. 26025 ? 300| Bo, 960 55? 660. 


Queſtion X XI 1, 


Three Merchants gain together Joo Crowns, whicls 
thus they diſtributs among ft themſelves (having regard to 
the ſum each one brought into Bank) ſo as that the portion 
of the ſecond ſurmounted the portion of the firft I2 
Crowns,and the portion of the third ſurpaſſed that of the ſe- 
cond by 16 Crowns. I demand how much each mans ports- 
O07 was? | 

Put for the portion of the firſt man 1 R, and then 
ſhall the portion of the ſecond be x R+ 12, and the 
portion of the. third be 1 R 28. Theſe 3 portions to- 
gether make 3 R + 40, equal to 700. Take away 4o }. 
from both parts of the equation,and the equation will 
- be between 3 R and 660.Divide therefore 660 by 3, 
and you ſhall have 220 for the value of 1R, and fo 
much was the firſt mans portion, ſo' the portion of 
the ſecond ſhall be 232, and of the third 248, which 


all together make 700. 
Queſtion XXIII. 


A Caterer buys a uumber of Fowls, ſo as that if he 
bad bought the %,%, and 7 of the number, and over and 
above 6, he would then have 100 juſt. I demand the 
»umber of Fowls he bought ? | 

Put 1 Rfor the number, whole 4,5 and + _—_— ho 
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250 Appendix, 
which with 6, make 42 R-+ 6 equal to 100, Take a- 
way 6 from both parts of the equation, and the re- 
maining equation will be between 52 R and 94. Di- 
vide therefore 94 by ZZ, and the value of 1 R will be 
120, to wit, the number of Fowls that were bought. 
For its 7 Is 40, and its F1s 30, and its + 24; which 
all together with 6 make the ſum 100. 
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Some Examplesin ALGEBR 4 
concerning Squares. 


To find two numbers in a given Exceſs, ſo as their 
Squares may have alſo a given Exceſs. 


T7 there be ſought two numbers, whoſe Exceſs is 
4 and the Exceſs of their Squares 144. 

Put for the leſſer number x R, and therefore the 
greater number muſt be 1 R + 4, whoſe ſquares are 
IQandi Q+8R+t9ts6, their exceſs is 8 R+16, 
which ought to be equalto 144, Take away 16 from 
* both parts of the equation, and the equation will be 
between$ Rand 128, Divide therefore 128 by 8,and 
you ſhall have for the value of 1 R, 16 for the leſſer. 
number, the greater therefore will be 29, that the 
exceſs may be 4. The ſquares of thoſe 2 numbers are 
256. and 400, whoſe difference or exceſs is 144. 


Two numbers berng given , to find another, with whc h 
multiplying both the numbers, makes the greater number 


a ſquare, and its leſſer the ſide of that ſquare. 


Er the two given numbers be 200 and 5, and kt 
the ſought number be put 1 R, Now 1 R multi- 
plied in 200, produceth 200 R, and 1 R multiplied in 
5, Makes 5 R, which ought to be the ſide, 2nd ſa 
bh multiplieq 
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multiptied in it ſelf, ought to make a number equal | 
to 200. But 5 R multiplied in ir ſelf, makes 25 Q, 
the equatiori therefore is between 200 R and 25 Q. 

Divide therefore 200 by 25, and the value of IR is 8, 
which multiplied in 200, make the ſquare 160e , 
whoſe ſide is the number 40, which is alſo produced 

by the multiplication of 8 in 5. 
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Some Examples relating to Cubes. 


To find a number, which mnltiplied in it ſelf, and the 
produtt multiplied by ſome given number, may produce 
a number in a given proportion to the Cube of the 
fonnd number. 


[EX the give number be 20, find another number, 
which being firſt multiplied in ic ſelf, and then 
the produtt multiplied by the given number 20, may 
produce a number in a quintuple proportion to the 
Cube made of the found number, | 

Put for the fought number 1 R, which multiplied 
init ſelf make 1 Q, which alſo multiplied by 20, 
makes 20 Q, the Cube of t Reis 1 C, to which 20 
Q ought to havea quintuple proportion ; ſo the e- 
quation is between 20 Q and 5 C : Divide 2o by 5, 
and you have for the value of 1 R, 4, the number 
ſought, This-4 multiplied in it ſelf makes 16, and 15 
multiplied by 20, makes - 320, which is quintuple to 
64, the Cube of 4, 
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Appendix? 


| To divide 4 given number in two parts, ſo as that theis 


Cubes may make a given ſum, which ſhall be greater 
than the quarter part of the Cube deſcribed of the gi- 
ven number. | 


Et t1e given number be 10, to be divided into two 

— parts, whoſe Cubes may make 370, which num- 
ber is greater than the £5 part of the Cube of 10. Put 
for the firſt number compounded. of 1 R, and half 
of the given number, 1 R-+5, and for the ſecond 
— 1 R. So theſe two numbers do make the given 
number. Their Cubes are C15Q +75R + 
125,and 125 — 75 — Rr Þ15Q=—1 C;their ſum is 
30 Q 250: For Þ1C,and— 1 C, as alſo + 75 
R,and — 75 R, do mutually deftroy one another , 
and of 15 Q and 15 Q, are made 39 Q: Allo 125, 
and 125, make 250. Therefore the equation is - be 
tween 39 Q-þ 250, and 370. Take away 250 from - 


\ both parts, and the equation will be between zo Q, 


and 120, Divide 120 by 30, and you have 4 for the 
value of 1 Q, and the value of 1 R, 2. The firſtpart 
put 1: R 5 ſhall be 7 ; and the ſecond put 5— 1 KR 
ſhall be 3, The Cubes of thoſe parts are 343 and 27; 
which together make 370. 
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See I SESESAS : 


Books of this Authors ath - 
Extant. 


"P He Compleat Surveyor , containing the whole. 
Arrt of Surveying of Lard, by the plain Table, | 
Circumferentor, Thedolite, Perattor , and other Inſtru- | 
ments, With divers kinds of Menſarations, and Mat- * 
ters pertinent to a Work of this nature. The Third 

Edition, corrected and enlarged, with the Addition 

of: Three entire Books, nct betore Printed. The whole 

Treatiſe being compriſed in ſeven Books, An account 

ofthe particulars in each of them contained, is given 

in the Preface to the Reader. By William Leybeurn 

Philomathem. -_. 

The Rule of Proportion ( commonly called Gunter 
Line, made eaſie, by which Board, Glaſs, Timber , 
Stone , and all other Superficial and Solid Mea- 
fures may be performed without the helpof Pew 
or Compaſles, by inſpeftion, only looking upos 
the Rules. 

The Line of Proportion, commonly called Guners 


Line, made eaſie. A Second Part, with the Addition 


of other Lines , which may conveniently be put up- 


on a Two: foot-Rule , and their Uſes exemplified , un L | 


Arithmetick,, Geometry, Military Affairs, Tre 


CONOMENTYy * 
Aſtronomy, Dialling, Geography, &c. By William —_- 


| bourn Philom. To which is added a Supplement , CON | 


taining the Deſcription and ſome Utes, of a conves 


nient Two-foot Joyne-Ryle : upon which are 2 — 


kicers occaſions. By fom Brown, 


divers Lines and Scales , ſuitable to all ſort of oY 
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Abo 


{” - the moſt difficult parts of Arithmetick*are pers: 

formed with caſe and exaftneſs,- without any 

=: Charge to the Memory. T6, AE 

\ His Nine Geomerrical Exerciſes for Young Seamen, 

{<: Performing the Doctrine of Triangles, both Plain | 
© andSpherical, Projedting of the Sphere, and Re- ; 
> ſolving all the wolt uſual Problems in Aſtronomy, » | 
ah nd bin Navigation, by Rule and Compaſs 
ON 'C Hh : 


| Other Mathematical Books fold by 
| George Sawbridge. 


4 


© [Mathematical Colleftions and Tranſlations in Two Parts; 

+ - fromthe Original Copies of Galtleus, and other Fa- 
* . aous Modern Authors, by Thomas Salisbury Eſq; 
-:  Aﬀronomia Carolina, A--New Fheorie of the Celeſtial 
oh Adotions, by Thomas Street, Mathemar. "$ 
Alſo, The long expetted Work of Mr. Vincent Wings, | _ 


entitwled, Aſtronomia Britannica,in Five Parts, vizz | 
bag. | | Re 
Ws ; ©. | ® - g ; 
'* 2: Logiſtica Aſtronomica: FE Jas 


#2, .Trigonometria. . 

- $Z, Doctcina Spharica. 

4. Theoria Planetarum. 

5. Tabulz Nove Aſtronomic#, 


 - Forſters Arithmetick, - explaining the Grounds and 

© Principles of that Art, both in whole Numbers and 

© - Fractions. 

l þ There is likewiſe Reprinted Yeſ{;npw's Anatomy $ 
Zwith many Cuts and Additions. All Printed for 

# Lorgy Sawhridge at the Bible: on Ludgate-hill. 
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